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Profit from the Vogue 

for Bakeiite Molded Cabinets 


I N THE past ten years, a growing 
number of radio manufacturers 
have included table models with 
Bakeiite Molded cabinets in their 
annual styles. Thousands of pur¬ 
chasers of these sets have learned 
from personal experience the ad¬ 
vantages in appearance, perform¬ 
ance and durability which these 
cabinets provide. 

Today, there is an active demand 
for table sets styled with Bakeiite 
Molded. The use of this well-known 
material often aids manufacturers 
to secure immediate popular accep¬ 
tance for new models. 

An important factor in this trend is 
the economy with which quality cab¬ 
inets may be produced in quantity 
from Bakeiite Molded. Attractive 
designs like the Fada cabinet illus- 






trated... and also large-size table 
models ... are completely formed in 
a single molding operation. 

Bakeiite molding materials are 
now available in a wide variety of 
decorative effects . .. from opaque 
white to rich dark colors and 
mottles; and transparent and trans¬ 
lucent colors of gem-like beauty. 
They include materials of phenolic, 
urea, acetate and polystyrene bases. 

Write for Portfolio 50 containing 
valuable information on these ver¬ 
satile materials. 


(Above) Fada Radio with conservative mod¬ 
ern cabinet of lustrous Bakeiite Molded. 

(Left) Note one-piece construction 10 /f x6 ,f 
x 7 ff deep. Molder: Associated Attleboro 
Mfrs., Inc. 


BAKE LITE CORPORATION, 247 PARK AVENUE, NEW YORK, N. Y. 

BAKELITE CORPORATION OF CANADA, LI MIXED, 163 Duffcrin Street, Toronto, Canada West Coast : Electrical Specialty Co., Inc., Los Angeles and San Francisco, Cal. 
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THE NEW 22 TYPE SPEECH INPUT 


Here’s what you’ve been asking for: high fidelity pick-up 
equipment at low cost—easily handled by one man — 
designed for fast set-up and easy operation, even in the dark. 

These new Western Electric 22B and 22C equipments 
fill the bill. They’re ideal for covering sports, outdoor 
concerts, political rallies, remote pick-ups of every kind. 

They operate from AC supply or batteries — give you 
4 mike mixers and main gain control. These new models 
are popular sellers — ask Graybar, for all the facts and 
figures—and place your order now. 


Distributors : 

Graybar Eleclric Co., Graybar Bldg., N. Y. In Canada and Newfoundland: Northern 
Electric Co., Ltd. In other countries: International Standard Eleclric Corp. 


ASKYOUR 
ENGINEER 
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WITH THE EDITORS 


RECEIVER TRENDS 

the latter part of May saw the introduc¬ 
tion by most of the radio receiver manu¬ 
facturers of their 1939 lines. While most 
of the features of last year’s models have 
been retained, a number of unique develop¬ 
ments have also been introduced. 

Considerable improvement has been made 
in push-button tuning systems during the 
last year, and this convenience will be found 
on all classes of home receivers from the 
most expensive to the cheapest, as well as 
on certain models of auto sets. Also of 
interest is the distinct trend towards higher 
fidelity by the more progressive manufac¬ 
turers. Increased use of spread-band tuning 
of short waves, one of last year’s more im¬ 
portant developments, is also evident in the 
new models. 

Among the new developments introduced 
during the last month is an automatic pro¬ 
gram pre-selector, a device which permits 
the pre-selection of programs over a twenty- 
four hour period. This pre-selector is divided 
into ninety-six 15-minute time intervals. 

Some models of the 1939 line will come 
equipped with a built-in antenna employ¬ 
ing a Faraday type shield. This antenna is 
said by the manufacturer to operate on the 
electromagnetic portion of the radio signal, 
and to discriminate against noise inter¬ 
ference ordinarily carried to the receiver 
by the electrostatic portion of the signal. 

Also a new system of remote-control has 
been introduced. The small remote-control 
box of this system may be placed at any 
convenient point. The control box provides 
an off switch, means for selecting stations 
and a method for controlling volume. 


University, in administrative reorganization. 
He will take over his radio post about July 1. 

TELEVISION DEVELOPMENTS 

considerable attention has been given to 
television during the past month. Not only 
have several demonstrations been staged, but 
television receivers have been placed on the 
market. 

Recent developments in the RCA all- 
electronic system were shown on May 17 
by the Radio Corporation of America and 
the National Broadcasting Company at Ra¬ 
dio City. The demonstration was given to 
show the progress made by the two com¬ 
panies during the past seven months. While 
no startling innovations have been intro¬ 
duced, it was evident that considerable im¬ 
provement has been made in the RCA 
system. 

A demonstration was also held by Kolo- 
rama Laboratories in Irvington, N. J. 
Television pictures transmitted by wire from 
standard motion picture film were shown in 
sizes of 3 feet by 4 feet and 4 feet by 5 feet. 
The Kolorama pictures are scanned with 
225 lines, interlaced 2 to 1. The field fre¬ 
quency is 24 and the frame frequency is 12 
per second. 

As we go to press, we learn that both 
Allen B. DuMont Laboratories and Tele¬ 
vision Corporation of America have placed 
television receivers on sale in the larger New 
York department stores. The prices of the 
latter have been rumored to range from $125 
to $275, while the DuMont receivers will 
probably be priced between $350 and $700. 
The DuMont television-sound receivers have 
black and white images. 


NAB PRESIDENT 

at a meeting held on June 6 , the Board of 
Directors of the National Association of 
Broadcasters elected Neville Miller, of 
Louisville, Kentucky, as President of the 
organization. Mr. Miller will be remem¬ 
bered as the 1937 “flood mayor” of Louis¬ 
ville. 

Miller succeeds Mark Ethridge who has 
been doing excellent service in a temporary 
capacity since the Association was reorgan¬ 
ized last March. Miller is now assisting 
Harold W. Dodds, President of Princeton 


INTERMEDIATE-FREQUENCY PROBLEM 

measures to maintain the 455-kc interme¬ 
diate frequency for radio receivers, involved 
in the recent North American treaty nego¬ 
tiated at Havana, have been taken by RMA. 
Resolutions have been sent to the FCC by 
RMA requesting that the 455-kc intermedi¬ 
ate frequency be retained and that changes 
be made regarding the 900-kc and 910-kc 
frequencies. There will be problems for 
radio manufacturers if the second harmonic 
interferes with the 455-kc frequency. 
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GIVE IT 


LESS THAN 7i % OF THE 
COST OF YOUR NEW 
RADIATOR 
WILL BE FOR 



THE SECURITY OF INSULATION BY LAPP 



LAPP INSULATOR 


If you are planning a 400-foot antenna struc¬ 
ture, aself-supportingradiator will probably be 
recommended. The erected cost of the struc¬ 
ture will approximate $8,600. Insulation with 
four Lapp push-pull units will cost 
$640, less than l x h% of the total 
investment. In a guyed radi¬ 
ator the ratio of base in 
sulator-to-structure cost 
will be substantially less. 

And if you are plan¬ 
ning such a structure, it 
is because you expect to 


achieve finer transmission quality. Is it not a 
wise investment, then, to give your radiator 
the security of insulation by Lapp? For then, 
and only then, would you have the assurance 
of complete electrical insulation, what¬ 
ever your transmission equip¬ 
ment, whatever your antenna 
feeding circuit. 

Ask for Lapp Bulletin 
No. 13 7. It tells the story 
of Lapp tower footing 
and guy insulators and 
porcelain water coils. 
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| ERHAPS your firm has never bought wire 
from Holyoke. Perhaps you have believed 
that "all wire is alike." Check up—if this is so, 
it will pay you to get in touch with us at once— 
we'll prove otherwise. 

Holyoke wire isn't like other brands for several 
reasons. We specialize in supplying wire spe¬ 
cifically designed for the product in which it 
is to be used. Holyoke wire generally costs 
less than other makes because of this plan. 
Our customers avoid production cost waste— 
instead, they always obtain the most efficient 
wire for their product at the basically lowest 
possible cost. 

If you make parts, sets, communications equip¬ 
ment or electrical accessories, consult our sales 
engineers, particularly when you have a prod¬ 
uct in the design stage. They will then make 
recommendations, submit samples and price 
quotations. A check-up will reveal that your 
product will not only be better but also that 
material and production costs will be less. 

Samples and Quotations 
Cheerfully Submitted 


Holyoke Wire & Cable 


730 MAIN STREET, HOLYOKE, MASS. 
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AN INSTRUMENT LANDING SYSTEM 


By EDWARD NELSON DINCLEY, Jr. 

Radio Engineer, Bureau of Engineering 
NAVY DEPARTMENT 


The Air Commerce Bulletin , Volume 
9, Number 6, issued on December 
15, 1937, by the Bureau of Air Com¬ 
merce, Department of Commerce, sum¬ 
marizes the present status of instru¬ 
ment landing systems and sets forth the 
desired characteristics of what would 
be considered 'The most satisfactory 
system.” 

The system described below does not 
require' the use of radio frequencies, a 
probable advantage, and with this ex¬ 
ception it appears to possess all of the 
above referenced desired characteristics 
as follows: 

(a) No runway localizer is re¬ 
quired for the reason that the glide 
path provides both vertical and lateral 
indications. 

(b) No marker beacons are required 
for the reason that the glide path is 
horizontal until the airplane reaches the 
point where the normal landing glide 
begins. 

(c) The landing glide path is not 
only smooth but it is also straight, thus 
providing a constant glide angle. 

(d) The glide path is fixed in space 
regardless of weather and ground con¬ 
ditions. 

(e) A crossed-pointer instrument 
in the airplane continuously indicates 
the vertical and lateral position of the 
airplane relative to the glide path and 
indicates the rate of approach or de¬ 
parture from the glide path. The point 
of intersection of the crossed pointers 
moves 8 percent over the face of the 
instrument for a deviation of approxi¬ 
mately 0.6° from the glide path in any 
direction. 

(f) No equipment adjustments are 
required to enable the pilot to choose 


the glide angle most suitable for each 
particular landing. 

(g) Monitoring equipment consists 
solely of a few alternating-current am¬ 
meters. 

(h) All ground equipment of the 
system may be underground and does 
not constitute an obstruction on the field. 

(i) The airplane' equipment is sim- 


Fig. 1. Showing ground equipment 
for instrument landing system. 



pie, inexpensive, easily maintained in 
calibration and is ideally suited for 
connection to a gyro-pilot, thus pro¬ 
viding a fully automatic landing facility. 

(j) The system is not affected by 
atmospherics. 

(k) The ground equipment is rela¬ 
tively inexpensive and its operating and 
maintenance costs are negligible. It 
does not utilize vacuum tubes or other 
items representing replacement costs. 

This instrument landing system util¬ 
izes the magnetic field surrounding two 
horizontal multi-conductor cables to 
establish in space a path of constant 
electromagnetic field intensity. This is 
shown diagrammatically in ||ig. 1. 

wherein the horizontal cables 1 and 2 
are laid on, under or above the surface 
of the earth on each side of and equally 
spaced from a landing runway 24 and 
the graphical extension thereof. One 
conductor of cable 1 is grounded at the 
point 36 and one conductor of cable 2 
is grounded at point 37. These two 
conductors are connected to an alter¬ 
nator 3 through a rheostat and am¬ 
meter as shown and thus form a hori¬ 
zontal loop. 

Another conductor of cable 1 is 
grounded at point 38 and another con¬ 
ductor of cable 2 is grounded at point 
39. These two conductors are con¬ 
nected to the secondary of the isolating 
transformer, as shown, through a rheor 
stat and an ammeter and thus form a 
second horizontal loop smaller, than the 
first mentioned horizontal loop. The 
current in this second loop is caused to 
flow in the opposite direction (phase 
opposition) to that of the current in 
the first mentioned loop by proper con¬ 
nection to the isolating transformer. 
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The magnitude ol me current flowing 
in the second loop is adjusted by means 
of the rheostat and ammeter as shown, 
to a value equal to a definite fraction 
of the current flowing in the largest 
loop and, in consequence, the magnetic 
flux surrounding the portions of the 
cables 1 and 2 wherein the conductors 
of the first and second loops are par¬ 
allel is less than the flux surrounding 
cables 1 and 2 at distances beyond the 
limits of the second loop. 

In the same manner, a third loop is 
formed by grounding two conductors 
at points 40 and 41 and the magnitude 
of the current through this loop is ad¬ 
justed to a definite fraction of the cur¬ 
rent in the largest loop and in phase 
opposition thereto. Other loops of 
gradually diminishing dimensions are 
similarly formed as shown in Fig. 1 
and the magnitude of the current in 
each of these is adjusted to a definite 
fraction of the current in the largest 
loop and in phase opposition to it. 

In this manner, by properly choosing 
the grounding points for each hori¬ 
zontal loop and by adjusting the cur¬ 
rent in each loop to the proper value, 
the rate of diminution of the magnetic 
flux surrounding cables 1 and 2 may 
be caused to be any desired function of 
the distance along the cables toward 
the landing point 10 or conversely, the 
altitude above the cables to a point of 
constant field intensity may be caused 


to diminish as any desired function of 
the distance along the cables. 

Fig. 2 represents' a section taken 
through A-A of Fig. 1. The aircraft 
carrying loops 28 and 29 is represented 
as being at the height h above the 
runway 24 and the cables 1 and 2 are 
represented as being spaced from the 
runway by the distance d. It is de¬ 
sirable but not mandatory that the 
distance h and d should be equal 
throughout the length of the runway. 
It is for this reason that Fig. 1 shows 
cables 1 and 2 converging toward the 
landing point 10. 

Fig. 3 shows a side elevation of Fig. 
2 taken through the runway 24. A 
section B-B of Fig. 3 is represented 
by Fig. 2. 

In operation, the voltage of the alter¬ 
nating source 3 is adjusted to produce 
a current flow through cables 1 and 2 
at section A-A of sufficient value to 
produce an alternating field having the 
value F at a radial distance X from the 
cables 1 and 2; the value F being such 
that the maximum potential induced in 
a loop collector mounted in the aircraft 
will be considerably in excess of the 
potentials induced in the same loop 
by locally generated fields surrounding 
the aircraft, and the distance X being 
the hypotenuse of the triangle d-h-X 
of Fig. 2 where h is the desired height 
of the aircraft at start of glide path. 

In order to establish the desired con¬ 
stant-angle glide path 9, Fig. 3, the 



Fig. 2. A section taken through 
A-A of Fig. 1. 


grounding points of the smaller hori¬ 
zontal loops are spaced at constant in¬ 
tervals and the current in each smaller 
loop is adjusted to equal the value of 
the current in the largest loop divided 
by the number of smaller loops. In 
this manner, the radial distance X from 
cables 1 and 2 to the point of field 
strength F is caused to diminish as a 
linear function of the distance along 
the cables from the start of the down¬ 
ward glide path. 

Having thus established in space a 
glide path represented by the locus of 
the points of constant field strength F, 
it is only necessary to provide in the 
aircraft 8, means to indicate the posi¬ 
tion of the aircraft relative to this locus 
in order to make possible the guidance 
of the aircraft along the predetermined 
glide path. 

The above referenced loops, 28 and 
29, are mounted on the aircraft in such 
a manner that the plane of each loop 
is perpendicular to the plane of the 
other loop and so that the plane of each 
loop lies at an angle of 45 degrees to 
the horizontal when the aircraft is in 
normal flight. One simple and effective 
way to install these loops consists of 
utilizing a small diameter, light weight, 
multiconductor, fabric covered, water¬ 
proof cable containing twenty to thirty 
small gauge insulated conductors. One 
end of this cable may be secured to the 
inside or outside of the fuselage near 
the forward end of the aircraft at a 
point 45 degrees above the lateral cen¬ 
terline of the aircraft. The cable may 
be then extended aft along the fuselage 
to a point near the tail which is 45 de¬ 
grees above the lateral centerline of the 
aircraft. The cable may be then passed 
over the fuselage to a point diametri¬ 
cally opposite the last mentioned point, 
thence forward along the fuselage to a 
point diametrically opposite the first 
mentioned point, thence under the fusel¬ 
age and return to the first mentioned 
point where the various conductors may 
be interconnected to form a multi-turn 
loop having its plane lying at an angle 
of 45 degrees to the horizontal for a 
position of normal flight. A second 
loop having its plane perpendicular to 
the first may be secured to the fuselage 


Fig. 5. Showing departure from glide path in percentage. 
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Fig. 4. Crossed pointers indicate position of plane with respect to 

glide path. 


in a like manner. A non-ferrous metal¬ 
lic fuselage will not adversely affect the 
operation of these loops. 

Each of the loops mounted in the 
aircraft is connected to a simple tuned 
audio-frequency amplifier and each of 
the amplifiers has in its output circuit 
a substantially linear rectifier capable 
of supplying to a suitable load circuit 
a direct current, the amplitude of which 
is directly proportional to the amplitude 
of the voltage induced in the loop to 
which it is connected. 

The load circuit of each linear rectifier 
consists of a direct current d’Arsonval 
type milliammeter. These two milliam- 
meters are mounted within one instru¬ 
ment case as shown in Fig. 4. Both 
pointers are vertical for zero deflection 
and the two pointers cross at the center 
of the instrument when each is de¬ 
flected an amount equal to half scale 
deflection. 

With reference to Fig. 2, it will be 
noted that when the aircraft is flying 
along and centered on the established 
glide path, one of each of the loop col¬ 
lectors will lie in a plane producing a 
maximum of induced voltage from one 
of the ground cables 1 and 2 and zero 
induced voltage from the other cable. 
If the aircraft is flying parallel to the 
established glide path but above, below 
or to either side of it the voltages in¬ 
duced in the two loops will assume 
different values and cause the two point¬ 
ers of the instrument to intersect at the 
points shown in Fig. 5 wherein the ver¬ 
tical and horizontal lines are marked in 
terms of percentage off the glide path. 
In this figure, 100 percent below or 
above the glide path is taken to be at a 
point on the ground and at a point 
twice as high as the glide path, respec¬ 
tively. Similarly, 100 percent to the 
left or right of the glide path is taken 
to be at a point directly above the left 
hand or right hand cable, respectively. 

The points of intersection of the 
pointers as shown in Fig. 5 were cal¬ 
culated from the formula: 

X b X c 

V = 384 f I N b 10- 3 logo - 

X a X d 

V = microvolts induced in one air¬ 

plane loop. 

f = cycles per second frequency of 
source 3. 

I — effective amperes flowing in 


Fig. 3. Illustrating glide path. 
See Fig. 2. 



cables 1 and 2 at the point below 
the aircraft. 

N = number of turns in each air¬ 
craft loop. 

b = length in feet of aircraft loop 
sides parallel to earth. 

X a — radial distance in feet from cable 
1 to first limb of aircraft loop. 

X b = radial distance in feet from cable 

1 to second limb of aircraft loop. 

X c = radial distance in feet from cable 

2 to first limb of aircraft loop. 

X d = radial distance in feet from cable 

2 to second limb of aircraft loop. 

As an example of the large values of 
induced aircraft loop voltage which are 
obtainable, assume that the aircraft 
loops are 12 feet long and average 4 
feet wide, that they have 40 turns each, 
that the current in cables 1 and 2 is 5 
amperes at 500 cycles and that the air¬ 
craft is flying on the glide path at an 
altitude of 1,000 feet (1,414 feet distant 
from each cable), then the voltage in¬ 
duced in each loop will be 1,300 micro¬ 
volts. 

The effect of the currents flowing 
between ground points of cables 1 and 
2 will be negligible because of their 
divergent distribution and because the 
number of lines of flux linking them 
with the aircraft loops is negligible 
compared to the number of lines which 
link cables 1 and 2 with aircraft loops. 


Should the aircraft be flying across 
the glide path at a small angle, its in¬ 
stantaneous position as indicated by the 
crossed-pointer instrument will be in 
error by only a very small amount. If 
the angle flown across the glide path 
is larger, the error will be larger but 
the instrument will show, by the very 
rapid movement of the pointers, that 
the aircraft is crossing the glide path 
and will show whether the movement 
is to the right or left. Whenever the 
aircraft is flying parallel to the glide 
path, the instrument will indicate its 
exact position relative to the glide path. 
The length of horizontal glide path 
provided by this system is of great 
assistance to the pilot in orienting his 
airplane on the glide path prior to 
reaching the beginning of the down¬ 
ward path. It is an improvement over 
the parabolic glide paths provided by 
the radio systems wherein the start of 
the glide path is quite steep. 

It is interesting to note that the in¬ 
strument of Fig. 5 indicates departure 
from the glide path in percentage. At 
a glide path altitude of 1,000 feet, an 
indication of 10 percent low represents 
a distance of 100 feet below the glide 
path but when the plane is about to 
land and the altitude of the glide path 
is only 10 feet, an indication of 10 
percent low represents a distance of 
(Continued on page 30) 
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CHARACTERISTIC IMPEDANCE OF GROUNDED & UNGROUNDED 


OPEN-WIRE TRANSMISSION LINES 


By R. D. DUNCAN, Jr. 

RCA MANUFACTURING CO.. INC. 


transmission lines are universally employed in radio 
for connecting antennas with remotely located transmit¬ 
ting and receiving apparatus. They are of two general 
types, the concentric tubular and the open wire. It is 
with the latter that this paper is concerned. Open-wire 
lines may consist either of a pair of conductors carrying 
the going and return currents, or of a multiplicity of con¬ 
ductors interconnected in different manners. One of 
the important line properties with which the engineer 
has to do is its characteristic impedance. A requirement 
for efficient operation is that the impedance of the an¬ 
tenna which connects with one terminal of the line and of 
the transmitting or receiving apparatus which connects 
with the other terminal, be matched with the line char¬ 
acteristic impedance. 

In transmitter practice it is desirable to ground one 
conductor, or in the case of a multiple-wire line, one set 
of conductors, as this arrangement permits of employ- 


Table I 


Characteristic 


Impedance 


Capacity 


Line 


Ungrounded - Grounded 


Ungrounded - Grounded 


Two Wire 
I 7.5" 


Ohms 


wo.a 
Wires 


a.5 

Feet 


570 


403 


nVnWWWWDmWWll 


Decrease -29.3 °/o 


Ungrounded = 1.41 
Grounded 


Mmfd . 

115 1090 

Increase - 52.5 % 
Grounded = 1.52 


Ungrounded 



290 


2 31 


1350 


1730 


imnmuwmwnnm 


Decrease - 20.3% 


Ungrounded = 1.25 
Grounded 


Increase - 31.3°fo 


Grounded - 1.32 


Ungrounded 


Five Wire 

xx 


355 


346 


1100 


1132 


N o.8 
Wires 


7 . 5 " 

7 


9 Eeef 

mmnwmwBimw 


1 


Decrease - 2.5% 


Ungrounded = 1.025 
Grounded 


Increase - 2.91 °fo 


Grounded = 1.03 


Ungrounded 


ing less complicated and expensive impedance-matching 
equipment at both the antenna and transmitter line 
terminals than would be required if the line were oper¬ 
ated ungrounded. This immediately raises the question 
... to what extent does grounding of a line affect its 
characteristic impedance? Formulas are available for 
calculating the characteristic impedance of lines when 
ungrounded and when the going and return currents are 
balanced, but so far as the writer is aware no such 
formulas have hitherto been available for grounded lines. 

The effect of grounding upon the characteristic imped¬ 
ance of a line has been investigated experimentally and 
theoretically, as it applies to open-wire lines of the type 
employed in transmitter operation and in the normal 
broadcast-frequency range of 500-1500 kilocycles. 
Formulas have been derived for calculating the character¬ 
istic impedance of different types of lines for both 
grounded and ungrounded conditions. A brief discus¬ 
sion of the results of this investigation together with 
formulas and curves showing the manner of impedance 
variation with the line dimensions, is presented in the 
following: 

The characteristic impedance of a transmission line 
is given by the expression 

V R + j • 27rfL 

-- 

G + j ■ 2^rfC 

where R, L, G and C are respectively the resistance, in¬ 
ductance, leakage conductance and capacity, per unit 

length of line effective at the frequency.f. 

At radio frequencies and with reasonably well insulated 
lines the resistance R and leakage conductance G may 
be neglected for most practical purposes and the expres¬ 
sion for the characteristic impedance written in the usual 
simplified form 



If the inductance is in henrys and the capacity in farads 
the characteristic impedance will be in ohms. These ex¬ 
pressions hold whether a line is grounded or ungrounded; 
it is merely required to know the value of inductance or 
capacity effective for the condition in question. 

The effect of grounding an open-wire line may be best 
understood from consideration of a simple two-wire line. 
Connecting one of the wires to ground will increase the 
capacity effective between the wires and, as it destroys 
the current balance between wires, the earth carrying a 
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large portion of the current of the grounded wire or wires 
will decrease the inductance. Since the characteristic 
impedance varies inversely as the capacity and directly 
as the inductance it will decrease in value from that 
holding for the ungrounded line. The same conditions 
prevail for the more complex line structures. 

Measured values of characteristic impedance and 
capacity, of three types of open-wire lines, ungrounded 
and grounded are given in Table I. The characteristic 
impedance is an average value for the frequency range, 
500 to 1,500 kilocycles. Capacities were measured at 
1,000 cycles. 

It is observed that the characteristic impedance of the 
grounded line decreased to a lesser degree than the 
capacity increased. The impedance decrease was of the 
order of 30% for the two-wire line, 20% for the four- 
wire line and 2.5% for the five-wire line. Theoretically 
the ratio of ungrounded to grounded impedance should 
equal the ratio of grounded-to-ungrounded capacity. This 
is seen to be true within the error of measurement from 
the table. The five-wire line very closely approaches 
a true concentric line and it is not to be expected that 
grounding of the outer conductors will materially affect- 
its capacity or impedance. 

Expressions for the capacity and inductance of un¬ 
grounded open-wire lines, from which expressions for 
the characteristic impedance are immediately obtainable, 
may be derived without difficulty. However, when one 
conductor of a line, or in the case of a multiple-wire 
line, when a number of its conductors are grounded, the 
theoretical problem becomes more difficult, the complex¬ 
ity increasing quite rapidly as the number of conductors 
is increased. Specifically, its solution requires the de¬ 
termination of the distribution of charges between the 
conductors resulting from grounding one or a number of 
them. It involves the use of Maxwell’s coefficients of 
capacity or potential, a discussion of which is to be found 
in most textbooks on advanced electricity. 1 

In Table II are given expressions for calculating the 
characteristic impedance in terms of the line dimensions, 
for four different types of open-wire lines, for both 
grounded and ungrounded conditions. These have been 
checked experimentally with an agreement between cal¬ 
culated and measured values sufficiently exact for all 
practical purposes. The accuracy of the expressions for 
the grounded condition become less, the greater the spac¬ 
ing is between conductors, with respect to the height. 

The expressions show the effect of grounding in de¬ 
creasing the characteristic impedance. For example in 
the case of the two-wire line, comparing the expressions 
for the ungrounded and grounded conditions it is seen 
that, 


■Zo(Grounded) — S 0 (Ungrounded) 


2D 


logu 


IT- 


logic 


8 h 2 
Dd 


Since the logarithm terms are both positive, the charac¬ 
teristic impedance of the line when grounded is less than 
when ungrounded. The same is true for the other lines 
as will be evident from comparison of the expressions. 

In using the expressions of Table II it is to be noted 

rFor an explanation and illustration of use as applied to a two-wire 
line, see “Electrical Engineering—Advanced Course” by E. J. Berg— 
first edition, Chapt. XX. See also. “The Calculation of Capacity Co¬ 
efficients for Parallel Suspended Wires” by Frank F. Fowle, Elec . World, 
Vol. 28, 1911. Page 386, etc. 



that all dimensions are in the same units, viz., inches, 
or centimeters, etc., and the logarithms are to the base 10. 
The impedances are in ohms. 

The manner of variation of the characteristic im¬ 
pedance with conductor size and spacing is illustrated in 
the chart, which shows curves giving the calculated im¬ 
pedance values for four different types of lines, for three 
conductor sizes, viz., Nos. 4, 8 and 12 B. & S., and 
spacing between conductors varying from 2 to 25 inches. 
A single height of 12 feet was taken for the grounded 
condition. A variation of =t 4 feet in height from this 
value will produce a change in the calculated impedance 
not exceeding 5% for the 25-inch spacing with a lower 
percentage difference for smaller spacings. 

For transmission lines of appreciable length grounds 
should be made at several intermediate points along the 
line as well as at the two ends. Measurement has shown 
that with ground connections at only the transmitter 
and antenna-line terminals there may be a substantial 
variation in characteristic impedance with changing fre¬ 
quency. However, with the line grounded at several 
points a uniform value of impedance is obtained over 
the broadcast-frequency range. Grounds made every 
seventy feet have been found adequate. A metal stake 
or pipe driven in the earth to a depth of several feet 
will usually suffice for the ground contact. 

Another result of grounding an open-wire line is an 
increase in its radiation field. This is due to the fact 
that the “going” and “return” circuits are unbalanced, the 
earth carrying most of the current of the grounded con¬ 
ductors, with the result that the radiated field strength is 
increased above that which would exist if the line were 
ungrounded. However, even for the grounded condi¬ 
tion, the line field is of a low order compared to the field 
of the antenna and except possibly in the case of highly 
directional antenna systems, its effect is negligible in 
transmitter practice. 

It is desired to acknowledge the cooperation of Mr. 
Dale Pollack in this investigation. 
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Essential elements of one 
type of amplifier. 

television amplifier requirements are 
by comparison rather severe. They in¬ 
clude wider frequency range, higher 
gain and less distortion than conven¬ 
tional amplifiers hitherto available. 
Early resistance-coupled amplifiers suf¬ 
fered from low-frequency instability 
often called “motor-boating” because of 
the characteristic sounds produced. 
While this difficulty was satisfactorily 
met in audio-range amplifiers, the prob¬ 
lem has arisen with renewed intensity 
in video amplifiers due to the greatly 
extended low-frequency response re¬ 
quired. In addition to the increased 
low-frequency instability new aspects of 
the problem such as trouble from line- 
voltage impulses introduced into the 
amplifier have arisen. The circuit to 
be shown and discussed here shows a 
means of overcoming these difficulties. 

Fig. 1 shows the essential elements of 
one form of the amplifier to be dis¬ 
cussed. The plate-load resistor R 2 is 
connected between the tube plate and 
ground and the plate voltage is supplied 
through the decoupling resistor R 3 . If 
the plate-voltage source is assumed to 
have an equivalent impedance at very 
low frequencies of value R 4 , then, signal 
or other voltages produced across plate¬ 
load R 2 will be attenuated before reach¬ 
ing R 4 by a factor R 4 /R 3 + R 4 by the 
action of the decoupling resistor. Also 
signal and undesired voltages appearing 
across R, will be attenuated by a factor 
R 2 /R 2 + R 3 + R* at the .plate of the tube. 
Since this filter action is due to a resist¬ 
ance network it is effective down to zero 
frequency, whereas filters depending on 


A practical circuit using 
pentodes. 



VIDEO 

AMPLIFIER 


DESIGN 

By ALFRED W. BARBER 

Consulting Engineer 

condensers become less and less effec¬ 
tive as the frequency is reduced. 

Fig. 2 shows the essential circuit of 
a modification which provides automatic 
cathode bias without harmful effects on 
frequency response and with little loss 
in gain. Since the current flowing in R 4 
is essentially the same as the current 
flowing in R 3 , if R 3 is made large 
enough to keep the current drawn from 



Fig. 3. (a) Output of conven¬ 

tional amplifier, (b) Output us¬ 
ing circuit of Fig. 2. 


the plate-voltage supply essentially con¬ 
stant, the bias drop across R 4 will be 
constant. Thus little or no degeneration 
results from the lack of by-pass capacity 
across R 4 and equal response is obtained 
down to zero frequency. 

One of the most serious difficulties 
encountered iff video amplifiers, which 
is overcome by these circuits, is that of 
distortion due to power-supply regula¬ 
tion. For instance, if a flat-topped wave 
is impressed on one or more stages of a 
conventional amplifier, the steady cur¬ 
rent flowing from condensers in the 
power supply or decoupling system, due 
to the flat-top part of the wave, starts 
to discharge these condensers. As the 
condensers discharge, the flat-topped 
voltage appearing at the tube plate falls 
exponentially. Even in a generously 



Fig. 2 


A circuit providing auto¬ 
matic cathode bias. 

designed system it is difficult to pass a 
flat-topped wave of any frequency be¬ 
low 100 cycles without encountering 
enough of this type of distortion to be 
serious. The circuits shown in Figs. 1 
and 2, however, are essentially constant- 
current systems and, as such, flat-topped 
waves of even very low frequencies are 
passed with little distortion due to 
charging condensers. 

Fig. 3 shows photographs of oscillo¬ 
graphs showing at “a” a distorted 60- 
cycle flat-topped wave as passed by a 
conventional amplifier stage while at 
“b” is shown the great improvement ob¬ 
tained at the same stage gain with an 
amplifier using the circuit shown in 

Fig. 2. 

Since these circuits effectively de¬ 
couple the tube circuits from the power 
supply for even the lowest frequencies, 
stability is greatly improved and line- 
voltage fluctuations are kept out of the 
amplifying system. The tendency to 
“motor-boat” may be reduced by almost 
any desired amount. The improved sta¬ 
bility was shown when the oscillograms 
of Fig. 3 were made. The pattern “a” 
jumped constantly due to line-voltage 
fluctuations passed on by the power sup¬ 
ply while pattern “b” showed practically 
no fluctuation even when large line- 
voltage changes were artificially intro¬ 
duced. 

There are many applications which 
suggest themselves where the improved 
stability of these circuits is useful. In 
video-signal amplifiers it is evident. It 
is almost as evident in sweep or scan- 
(Continued on page 30) 


Another circuit similar to 
Fig. 4. 
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IRE CONVENTION PROGRAM 


the thirteenth annual Convention 
of the Institute of Radio Engineers, 
which is to be held at the Hotel Penn¬ 
sylvania on June 16, 17 and 18, prom¬ 
ises to be an outstanding gathering. In 
all 49 papers will be presented at the 
technical sessions, covering the most 
recent developments in nearly every 
phase of radio. In brief, the program 
for the convention is as follows: 

THURSDAY, JUNE 16 

9:00 A.M. 

Registration and opening of exhibition. 
11:00 A.M.-12:30 P.M.—Ballroom 

Official welcome by Haraden Pratt, 
President of the Institute. 

“KDKA Low-Angle Antenna Array,” 
by Ralph N. Harmon, Westinghouse Elec¬ 
tric and Manufacturing Company, Chico¬ 
pee Falls, Mass. 

“A Short-Wave Single-Side-Band Ra¬ 
diotelephone System,” by A. A. Oswald, 
Bell Telephone Laboratories, Inc., New 
York, N. Y. 

“A Single-Side-Band Receiver for Short- 
Wave Telephone Service,” by A. A. Roet- 
ken, Bell Telephone Laboratories, Inc., New 
York, N. Y. 

“A New Antenna System for Noise Re¬ 
duction,” by V. D. Landon and J. Reid, 
RCA Manufacturing Company, Inc., Cam¬ 
den, N. J. 

1:30 P.M.-4:30 P.M. 

Trip No. 1. Women's trip to the Jules 
Bache and Frick Art Collections. 

2:30 P.M.-4:30 P.M.—Ballroom 

“A 50 Kilowatt Broadcast Station Util¬ 
izing the Doherty Amplifier and Design¬ 
ed for Expansion to 500 Kilowatts,” by W. 
H. Doherty, Bell Telephone Laboratories, 
Inc., New York, N. Y., and O. W. Towner, 
The Louisville Times Company, Inc., Louis¬ 
ville, Ky. 

“Recent Developments in Radio Trans¬ 
mitters,” by J. B. Coleman, and V. E. 
Trouant, RCA Manufacturing Company, 
Inc., Camden, N. J. 

“A High Efficiency Modulating System,” 
by A. W. Vance, RCA Manufacturing 
Company, Inc., Camden, N. J. 

“Technical Equipment of the New KYW 
Studios,” by Arthur G. Goodnow, West¬ 
inghouse Electric and Manufacturing Com¬ 
pany, Chicopee Falls, Mass. 

“Design Requirements for Broadcast 
Studio Audio-Frequency Systems,” by H. 
A. Chinn, Columbia Broadcasting System, 
Inc., New York, N. Y. 

2:30 P.M.-4:30 P.M.—Parlor I 

“Application of Quartz Crystals to a 
Wave Analyzer,” by L. B. Arguimbau, 
General Radio Company, Cambridge, Mass. 
(Demonstration.) 

“Bridged-T and Parallel-T Null Circuits 
for Measurements at Radio Frequencies,” 
by W. N. Tuttle, General Radio Company, 
Cambridge, Mass. 

“Some Applications of Negative Feed¬ 
back with Particular Reference to Labora¬ 


tory Equipment,” by F. E. Terman, R. R. 
Buss, W. R. Hewlett and F. C. Cahill, 
Stanford University, Calif. 

“The Bridge-Stabilized Oscillator,” by 
L. A. Meacham, Bell Telephone Labora¬ 
tories, Inc., New York, N. Y. (Demon¬ 
stration.) 

“Evacuated-type Crystal Oscillator Hold¬ 
er,” by C. F. Baldwin, General Electric 
Company, Schenectady, N. Y. 

7:30 P.M.-10:00 P.M.—Ballroom 

Presentation of Institute Awards. 

“Input Impedance of Converter Tubes,” 
by J. R. Nelson, Raytheon Production Cor¬ 
poration, Newton, Mass. 

“A Push-Pull Ultra - High - Frequency 
Beam Tetrode,” by A. K. Wing, RCA 



Haraden Pratt, President of IRE. 


Manufacturing Company, Inc., Harrison, 
N. J. (Demonstration.) 

“Control of the Effective Internal Im¬ 
pedance of Amplifiers by Means of Feed¬ 
back,” by H. F. Mayer, General Electric 
Company, Schenectady, N. Y. 

“Use of Feedback to Compensate for 
Vacuum-Tube Input-Capacitance Varia¬ 
tions with Grid Bias,” by R. L. Freeman, 
Hazeltine Service Corporation, New York, 
N. Y. 

“Automatic Selectivity Control Respon¬ 
sive to Interference,” by J. F. Farrington, 
formerly of Hazeltine Service Corporation, 
New York, N. Y. 

IL00 P.M. 

Exhibition closes. 

FRIDAY, JUNE 17 

9:00 A.M. 

Exhibition opens. 

10:00 A.M.-3:00 P.M. 

Trip No. 2. Women's trip to Good House¬ 
keeping Institute, Castleholm Restaurant, 
and Sky Gardens at Rockefeller Center. 


10:30 A.M.-12:30 P.M.—Ballroom 

“Development of an Ultra-High-Fre¬ 
quency Transmitter for Aircraft Instru¬ 
ment Landing,” by P. J. Kibler, Washing¬ 
ton Institute of Technology, Washington, 
D. C. 

“Air-Track System of Aircraft Instru¬ 
ment Landing,” by G. L. Davies, F. G. 
Kear, and G. H. Wintermute, Washington 
Institute of Technology, Washington, D. C. 

“Further Developments in the Design and 
Technique of Operation of Mobile Field- 
Intensity-Measuring Equipment,” by W. A. 
Fitch, National Broadcasting Company, 
Inc., New York, N. Y. 

“Lateral Disc Recording for Immediate 
Playback with Extended Frequency and 
Volume Range,” by H. J. Hasbrouck, RCA 
Manufacturing Company, Inc., Camden, N. 

J. (Demonstration.) 

“A New High-Fidelity Reproducer for 
Lateral Disc Records,” by H. J. Has¬ 
brouck, RCA Manufacturing Company, 
Inc., Camden, N. J. (Demonstration.) 

10:30 A.M.-I2-.30 P.M.—Parlor I 

“A Consideration of the Radio-Frequency 
Voltages Encountered by the Insulating 
Material of Broadcast Tower Antennas,” 
by G. H. Brown, RCA Manufacturing 
Company, Inc., Camden, N. J. Demon¬ 
stration.) 

“The Operating Characteristics of Ra¬ 
dio-Frequency Transmission Lines as Used 
with Radio Broadcasting Antennas,” by C. 
G. Dietsch, National Broadcasting Com¬ 
pany, Inc., New York, N. Y. 

“Design and Tests of Coaxial Transmis¬ 
sion-Line Insulators,” by W. S. Duttera, 
National Broadcasting Company, Inc., New 
York, N. Y. 

“Coupled Transmission-Line Networks,” 
by A. Alford, Mackay Radio and Tele¬ 
graph Company, New York, N. Y. 

“Communication by Phase Modulation,” 
by M. G. Crosby, RCA Communications, 
Inc., Riverhead, L. I., N. Y. 

“Oscillograph Design Considerations,” 
by G. R. Mezger, Allen B. DuMont Labor¬ 
atories, Passaic, N. J. (Demonstration.) 

2:00 P.M.-4:00 P.M.—Ballroom 

“Contrast in Kinescopes,” by R. R. Law, 
RCA Manufacturing Company, Inc., Har¬ 
rison, N. J. 

“Recent Improvements in the Design and 
Characteristics of Iconoscopes,” by R. B. 
Janes, and W. H. Hickok, RCA Manufac¬ 
turing Company, Inc., Harrison, N. J. 

“The Image Iconoscope,” by H. lams, 
G. A. Morton and V. K. Zworykin, RCA 
Manufacturing Company, Inc, Harrison, 
N. J. 

“Electrostatic Electron Multiplier,” by V. 

K. Zworykin, and J. A. Rajchman, RCA 
Manufacturing Company, Inc., Harrison, 
N. J. 

5:30 P.M. 

Exhibition closes. 

8-30 P.M.-1:00 A.M. 

Boat trip on the Hudson River. 
(Continued on page 33) 
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FEATURES OF 1939 RECEIVERS 


By D. D. COLE, C. C. CERLACH & W. P. SHORT 

RCA MANUFACTURING CO., INC. 


this year's radio season will see wide 
application of the three most significant 
developments of the past year. There 
is no doubt that the foremost of these 
developments has been push-button tun¬ 
ing and all classes of receivers from 
the cheapest to the most expensive will 
offer this convenience; in some cases 
even to the exclusion of conventional 
tuning methods. The second of these 
significant developments has been that 
made in the field of higher fidelity of 
reproduction and certain receivers have 
been developed to a point where they 
may now be called high-fidelity re¬ 
ceivers. The third development to re¬ 
ceive wide attention during the past year 
has been the spread-band tuning as 
applied to short waves. The recent 
improvements in quality of foreign 
broadcasts received in this country have 
put a premium on good short-wave 
performance and convenience in tuning 
so that this year's line will find increased 
use of the spread-band feature. 

PUSH-BUTTON TUNING 

The development of automatic-fre¬ 
quency-control circuits made possible 
the practical application of push buttons 
to receivers. Since that time much 
development has been done in the way 
of stabilizing oscillator circuits with 
respect to temperature and humidity 
variations to retain the practicability 
of the push button tuning and yet elim¬ 
inate the cost and space requirements of 
the afc circuits. The development of 



Selector and contact arrangement 
for push-button tuning. 



Left: Push-button tuning circuit. 
Right: Motor circuit connections. 


fixed condensers with practically a zero- 
temperature coefficient of capacitance 
variation has been an important factor. 
These condensers in conjunction with 
permeability-tuned coils in the oscillator 
and intermediate-frequency circuits make 
it possible to produce pre-set circuits 
with negligible drift. 

The circuit used in the RCA re¬ 
ceivers using pre-tuned circuits is 
shown in Fig. 1. Separate oscillator 
coils are used for each push button and 
they are adjusted by moving the mag¬ 
netite core in the field of the coil. Each 
coil covers a range of about 500 kilo¬ 
cycles and three coil groups are used to 
cover the band of 550 to 1,550 kilo¬ 
cycles with sufficient overlapping of the 
ranges to meet any ordinary require¬ 
ments. The coils parallel the conven¬ 
tional oscillator coil to simplify the wind¬ 
ing and switching arrangements. The 
stability of the circuits is such that oscil¬ 
lator drift is less than 1,500 cycles for 
a temperature rise of 50° F. at a signal 
frequency of 1,500 kilocycles. 

The antenna circuits, which are not 
so critical to capacity variation, use 
conventional compression mica trimmers 
switched across the normal antenna coil. 
The intermediate-frequency amplifier 
stability is assured by use of permea¬ 
bility-tuned coils with stabilized fixed 
tuning condensers. 

MOTOR TUNING 

Motor-tuned receivers offer certain 
advantages that are lacking in the pre- 
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set electrical systems. The main advan¬ 
tages are in greater ease in setting up 
stations for push-button operation, par¬ 
ticularly with receivers using 3-gang 
condensers, and provides the possibility 
of attachment of a remote-tuning device 
if so desired. The motor-tuning system 
used in the RCA receivers is greatly 
improved over previous types and is of 
the “homing” type, that is, the motor 
seeks the station directly without the 
necessity of throwing a reversing switch 
at the end of the condenser travel. Fig. 
2 shows the schematic diagram of the 
system. The station-selector switch is 
of the latch-in series type which elimin¬ 
ates the possibility of overheating the 
motor in case more than one station 
button is pressed in at the same time. 
Contact positions 1 to 8 inclusive rep¬ 
resent push buttons for 8 different sta¬ 
tions. Position No. 9 is for “dial tuning” 
and removes the motor voltage from 
the 8 station buttons. The dial pilot 
lamp, shown in Fig. 2, is also controlled 
by position No. 9, and is used as a 
visual aid in setting up stations. 

Fig. 3 shows the arrangement of the 
selector disc and station contacts 
mounted on the rear of the variable 
condenser. The station contacts are 
held in place by spring-loaded friction 
washers but can be easily moved in the 
slots when setting up stations. 

When a station is to be set up, the 
desired station button is latched in with 
the “dial-tuning” button. The station is 
then tuned in by means of the tuning 
knob. The station contact on the selector 
unit corresponding to the latched-in 
button is then slid along the slot in the 
direction of the insulator until the pilot 
lamp goes out and the contact is centered 
on the insulator. The station is now 
set up for push-button operation. 

Reference to Fig. 2 indicates that 
when the “dial-tuning” button is pressed 
in, all of the station buttons are ener¬ 
gized through the pilot lamp from the 
6 -volt transformer winding. The return 
circuit for the pilot lamp is through 
the selector and motor windings to 
ground. When the station button and 
“dial-tuning” buttons are both latched 
in, the pilot light will go out only when 
the station contact is directly over the 
insulator thus indicating proper set up. 

Motor tuning has been applied to the 
majority of the present line of RCA 
receivers without the use of automatic 
frequency control. The high-fidelity 
chassis in the line are provided with 
afc. Accuracy of tuning is obtained 
through the use of frequency-stabilized 
components and an accurate motor drive 
and stopping system. 

The accuracy of stopping depends on 
the width of the insulator in the selector 
disc and the diameter of the station con¬ 
tacts shown in Fig. 3. The width of the 
insulator has been set at .075 inch and 
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the diameter of the contact has been 
set at .059 inch which leaves .008 inch 
either side of the contact when the con¬ 
tact is centered on the insulator by 
correct set-up. (Production tolerances 
on these dimensions are permitted to 
vary somewhat, but the action of a fly¬ 
wheel to be discussed later can be made 
to take care of these tolerances). At 
the radius at which the contacts operate, 
.001 inch corresponds to about 200 cycles 
on the broadcast band. In order to tune 
accurately, to within 1 kc, which is sat¬ 
isfactory, the overtravel of the motor 
may be anywhere from .003 inch to 
.013 inch approaching the insulator from 
either direction. This small amount of 
overtravel with the ordinary motor 
drive, even with an armature of low 
inertia, would be very difficult to control 
without excessive oscillation or hunting. 
A special type of drive with very little 
overtravel has been developed and is 
shown in Fig. 4. 

When the motor armature is ener¬ 
gized it engages the star wheel and 
pinion by means of the crank pin and 
drives the gear train which in turn 
drives the tuning shaft. The tuning 
shaft is connected to the variable con¬ 
denser through a conventional cord 
drive. The reduction ratio from the 
motor shaft to the tuning shaft is 25 :1 
and from the tuning shaft to the vari¬ 
able condenser is 17:1. The time re¬ 
quired to tune from one end of the 
broadcast band to the other is approxi¬ 
mately 3 seconds. The motor armature 
when de-energized is thrown clear of 
the star wheel and pinion and by means 
of a spring, the armature itself having 
axial movement. 

A flywheel is mounted on the motor 
shaft but is not rigidly connected to it. 
The torque is transmitted to the flywheel 
through an adjustable leather friction 
pad. It is the action of this flywheel 
which controls the overtravel of the 
motor and the accuracy of the system. 

When a station button is pressed, the 
motor tends to pick up speed and rotate 
the selector disc in the direction of the 
corresponding station contact. The motor 
cannot come up to speed immediately 
due to the friction load of the slipping 
flywheel. When the insulator on the 
selector disc has reached the station 
contact both the motor and flywheel 
are rotating at the same speed and their 
combined inertia carry the insulator 
beyond the station contact and the motor 
reverses. Because of the momentum of 
the flywheel which is still rotating in the 
original direction, the motor speed in re¬ 
verse is reduced. While the motor is ro¬ 
tating at low speed in the reverse direc¬ 
tion the station contact is again reached 
at which time the motor current is broken 
and the condenser stops within the limits 
of the insulator. Adjustment of the set 
screw on the flywheel friction pad con- 
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trols the amount of overtravel and the 
accuracy of tuning. In order to insure 
that the motor will accomplish final 
tuning while rotating very slowly, the 
drive pinion has been equipped with 
a six-bladed star wheel which permits 
the motor to start reversing the con¬ 
denser immediately before the motor 
attains speed which would cause the 
selector to overtravel the station con¬ 
tact and “hunt” the second time. In 
actual operation, the system hunts only 
once, returning to the proper setting 
after one overtravel. The receiver is 
silenced during the period of motor 
tuning by biasing off the audio tubes 
by means of a muting circuit. 

HIGH FIDELITY 

With the present trend of transmitters 
towards high power, wide frequency 
range and low distortion, and with the 
advent of superior programs which are 
producing a more critical group of 
listeners; the need for higher fidelity re¬ 
ceivers has made itself felt. The ap¬ 
proval of our higher fidelity receiver, 
the HF-1, introduced early this year, 1 
confirmed this need and resulted in the 
continuation of high-fidelity design in 
several new models. The HF-8 de¬ 
scribed here represents the best of these 
models. 

AUDIO AMPLIFIER 

Inverse feedback is used over the last 
two stages, the feedback loop including 
the output transformer as shown in Fig. 
5. The 1st a-f tube is operated outside 
of the feedback loop and the 10-kc 
filter and audio tone control are inserted 
in this circuit. Fig. 6 shows the fre¬ 
quency characteristic with and without 
feedback measured from the grid of the 
2 nd a-f tube to the speaker voice coil. 
The curves of Fig. 7 show the frequency 
characteristic measured from the diode 
when the volume control is set at the 
1st bass-compensation tap. Harmonic 
distortion from the 1st a-f grid to the 
output is given in Fig. 8. 

SELECTIVITY 

A flexible control of fidelity in the 
form of variable selectivity is used to 
provide optimum performance over the 
wide range of operating conditions en¬ 
countered in the field. Selectivity is 
varied by switching coupling coils in 
the 1st and 2nd i-f stages. The selectivity 
from the 2nd i-f tube to the 2nd detector 
is relatively sharp and flattens out the 
valley of the double-humped selectivity 
characteristic of the 1st two i-f trans¬ 
formers in the broader selectivity posi¬ 
tions. Fig. 9 shows the essentials of 
the i-f switching circuits and also the 
switching sequence employed. Overall 
selectivity curves for the four steps of 
selectivity are given in Fig. 10. The use 

lfl A High-Fidelity Local Receiver,” p. 28, Com¬ 
munications, April, 1938. 


of magnetite core adjusted i-f trans¬ 
formers tuned with zero-temperature- 
coefficient mica condensers assures con¬ 
stancy of i-f alignment and afc assures 
correct tuning to the center of the pass 
band. 

FIDELITY AND TUNING CONTROLS 

The tuning control is arranged with a 
push action for manual operation on the 
high-fidelity chassis. Pushing in the knob 
while tuning removes afc and narrows 
selectivity. Releasing the knob auto¬ 
matically reconnects afc and returns the 
selectivity to that for which the fidelity 
control was set. The fidelity control is 
a seven-point switch. It was not con¬ 
sidered desirable to use afc on weak 
distant stations subject to fading; there¬ 
fore, the first two positions of the 
fidelity control are labeled “Distance” 
and in these positions afc and electric 
tuning are made inoperative. In the 
remaining five positions afc and electric 



Overall selectivity curves for four 
steps of selectivity. 

tuning are reconnected. Fig. 11 shows 
fidelity measured from the antenna to 
voice coil for the various fidelity-control 
positions. 

SPEAKER 

In order to realize the full capabilities 
of the HF-8 receiver a new speaker was 
required. Accordingly a speaker was 
designed having substantially flat re¬ 
sponse from 50 cycles to 7,500 cycles 
but with high attenuation of 10,000 
cycles. An interesting solution to the 
problem of obtaining both high input 
power-handling capacity and good high- 
frequency response was reached in this 
design. To handle high-power input a 
relatively heavy cone was necessary but 
this inherently limited the high-fre¬ 
quency response. To overcome this 


difficulty a smaller and lighter auxiliary 
diaphragm was placed inside the large 
cone and fastened to it by a flexible 
base support at about half way out. 
Compliant coupling in the large cone 
allows the small cone to be driven in¬ 
dependently at high a-f frequencies by 
the voice coil to which it is attached 
at its small end. While this resulted in 
a substantial improvement, the response 
from 4,000 to 7,500 cycles was still 
insufficient. Loading the apex of the 
inner diaphragm with sufficient mass to 
resonate with the stiffness between the 
apex and the voice coil increased this 
response still further without increasing 
the 10,000-cycle response. This required 
mass was furnished by a small inverted 
metal dome which by its motion also 
contributes to the high-frequency radia¬ 
tion. A sound-pressure curve showing 
the overall fidelity of the receiver and 
speaker is shown in Fig. 12. 

SPREAD-BAND SHORT WAVES 

The four principal entertainment 
bands on short waves are each spread 
across the entire tuning scale on those 
receivers using the overseas dial. The 
actual spread is such that the 300- 
kilocycle band covers the 8-inch scale 
with 10-kilocycle calibration points 
almost 3/16 inch apart. 

The oscillator circuit used to accom¬ 
plish this is shown in Fig. 13. The 
oscillator is tuned by means of a stand¬ 
ard 11 to 530-micromicrofarad variable 
capacitor but the circuit constants are 
such that the effective change across the 
inductance is from 44 to 58-micromicro- 
farads. The method of temperature com¬ 
pensation is indicated in Fig. 13. The 
compensating capacitor is a titanium- 
dioxide unit with a negative temperature 
of -6.8 x 10' 4 mmfd per mmfd per degree 
C. The oscillator drift with tempera¬ 
ture is less than 4 kilocycles at 15 
megacycles for a temperature rise of 
50° F. 

The oscillator coils are trimmed by 
means of magnetite cores to exact cali¬ 
bration and separate coils are used for 
each band. The antenna and radio¬ 
frequency amplifier stage are fixed 
tuned to the middle of each of the 
spread bands. 

Switching of the antenna and r-f 
stage circuits is accomplished by means 
of tapped coils connected to the band 
switch. Since the band coverage is only 
300 kilocycles, the loss experienced by 
not tracking the radio-frequency cir¬ 
cuits with the oscillator is small. 

• 

SWARTLEY HEADS WOWO-WGL 

W. C. Swartley has been appointed 
manager of radio stations WOWO and 
WGL at Fort Wayne, Indiana. He comes 
to his new duties from the office of. the 
President of the Westinghouse Electric & 
Manufacturing Company at Pittsburgh, 
Pennsylvania. 
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T HE three Isolantite* cones — relatively small but 
husky—are living up to the family traditions. They 
are supporting the generator of a tower lighting M-G 
set; and it takes a big block of solid concrete to do the 
same job for the motor. A big job, but not too big— 
for high mechanical strength is a trait common to all 
Isolantite insulators. 

Strength is very important; it permits the use of smaller 
insulator sections, reducing dielectric volume and losses. 
Low power factor also aids in minimizing losses. In all 
high frequency circuits in the radio and communications 
fields Isolantite is recognized as the standard insulation 
for efficient, dependable operation. Vitrified at high 


temperatures and resistant to moisture, it is equally suit¬ 
able for indoor or outdoor applications. 

Isolantite is manufactured in standard forms for many 
radio applications, or in other forms to meet special 
requirements. Isolantite engineers will cooperate in the 
economical design of special insulators. 

*Registered Trade-name for the products of Isolantite Inc. 


CERAMIC INSULATORS 

Factory.* Belleville, N. J. • Safes Office: 233 Broadway, New York, N. Y. 
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NEWS OF THE COMMUNICATIONS FIELD 


PHILCO APPOINTMENTS 

Two new members of the Board of 
Directors and a new Vice-President have 
just been named by Philco Radio and 
Television Corporation. William H. Grim- 
ditch, who has been in charge of the En¬ 
gineering Department, has been made Vice- 
President in Charge of Engineering, and 
a member of the Board of Directors. 
Thomas A. Kennally, Sales Manager of 
the organization, also has been chosen a 
member of the Board. The full Board now 
consists of President Larry E. Gubb; Vice- 
Presidents, Sayre M. Ramsdell, William 
H. Grimditch, and Russell L. Heberling; 
John Ballantyne, Treasurer; H. S. Mc¬ 
Daniel, Secretary; C. E. Carpenter, 
Thomas A. Kennally. 

TECHNICAL BOOK CATALOG 

The 150-page spiral-bound Catalog No. 
5 listing and describing chemical, bacterio¬ 
logical, pharmaceutical, medical, engineer¬ 
ing, electrical and general scientific and 
other technical books of all American and 
British publishers, offered to technical 
workers by the Chemical Publishing Co. 
of N. Y. Inc., 148 Lafayette St., New York 
City, met with such a demand that it is 
now out of print. Catalog No. 6 is now 
ready and will be mailed to any chemist, 
engineer, scientist or professor sending 10c 
in stamps or coin to cover mailing. 

MIKE-STAND CATALOG 

Eastern Mike-Stand Co., 56 Christopher 
Ave., Brooklyn, N. Y., have just released 
two new catalog sheets covering their line 
of microphone stands and accessories. One 
measures 17" x22" long and is intended for 
wall mounting, in the sound room. The 
other is a four-page catalog of standard 
8 Lj"x 11" size intended for the jobber's 
file. The larger sheet shows the various 
sizes of floor and table stands available and 
has a listing showing the various weights, 
base diameters, etc., so that the desired 
stand may be readily chosen. 

UTC BULLETIN 

“Broadcast Developments" is the title of 
a new 4-page bulletin which is available 
from United Transformer Corporation, 72 
Spring Street, New York City. Data is 
given on transformer components, equal¬ 
izers, remote amplifiers, and Varitran con¬ 
trol units. To secure a copy, write to the 
above organization. 

“ELECTROLYTIC CAPACITORS" 

A new book, entitled “Electrolytic Capa¬ 
citors,” in which both radio and electrical 
men will find information on the theory, 
construction, characteristics and applica¬ 
tions of electrolytic capacitors of all types, 
has just been published. Its author, Paul 
McKnight Deeley, is Chief Engineer of the 
Electrolytic Division, Cornell-Dubilier Cor¬ 
poration. “Electrolytic Capacitors" is avail¬ 
able through the Cornell-Dubilier Electric 
Corporation, South Plainfield, N. J. The 
price: $3.00. 


PIONEER LITERATURE 

Pioneer Gen-E-Motor Corporation, 466 
W. Superior St., Chicago, Illinois, have 
recently issued bulletins covering their line 
of “Pincor” Silver-Band dynamotors and 
the “Pincor” Gold Crown heavy-duty power 
plants. The bulletin covering the dyna¬ 
motors includes a set of data sheets com¬ 
prised of performance characteristics, capa¬ 
cities, ratings, etc. These bulletins are 
available from the above organization. 

AMPEREX DATA SHEETS 

Amperex Electronic Products, Inc., 79 
Washington St., Brooklyn, N. Y., have 
recently released a number of data sheets. 
Two of the sheets discuss the uses and 
ratings of water-cooled tubes, while the 
other sheets contain complete engineering 
data for the following Amperex type water- 
cooled and air-cooled tubes: 220C, 849A, 
228A, 849R, 212E and 892. These, sheets 
are available from the above organization. 

RADIOTONE PLANT 

Ground has been broken for a new manu¬ 
facturing £>laqt designed for Radiotone, Inc., 
which will be located at 7356 Melrose Ave., 
Hollywood, California. In addition to 
manufacturing space/ the building will 
contain general and private offices, a large 
display room and laboratories. Construc¬ 
tion is expected to be completed by June 30. 

WESTON POINTER 

The first issue of the Weston Pointer, 
an illustrated journal featuring new de¬ 
velopments and technical aid for the radio 
service man, has just been published by the 
Weston Electrical Instrument Corporation. 
Newark, N. J. The publication is to be 
issued at intervals throughout the year, 
and will be sent without charge to men 
actually engaged in radio service work. 

KIRKLAND DATA SHEET 

The H. R. Kirkland Company, 75 West 
Street, New York City, manufacturers of 
signalling apparatus, have recently issued 
a data sheet describing a new neon in¬ 
dicating lamp of interest, and lamp annun¬ 
ciator units. Specifications and prices are 
given. Copies of the data sheet may be 
secured from the above organization. 

SHORT-WAVE MANUAL 

The 1938 edition of the well-known 
“Hammarlund Short-Wave Manual” con¬ 
tains much interesting material for the 
short-wave experimenter. Included in its 
32 pages are a number of one, two, and 
three-tube, a-c and battery-type short-wave 
receivers, short-wave converter; two-stage 
preselector, an ultra-high-frequency super¬ 
heterodyne and complete power-supply 
data. There is also a three-stage crystal- 
controlled transmitter and a five-meter 
transmitter with appropriate receivers and 
power supplies for the ham, etc. 

Copies are available from Hammarlund 
Mfg. Co., 424 W. 33 St., New York City. 
The price is 10 cents. 


BULLARD RECEIVES APPOINTMENT 

Clarence O. Bullard, former news re¬ 
porter and Copy Chief for the 4A Andrew 
H. Cone Advertising Agency, in New York 
City, has just been appointed Continuity 
Chief for Station WTOL, Toledo's new 
100-watter. 

COMMUNICATION PRODUCTS BULLETIN 

Communication Products, Inc., 245 Cus¬ 
ter Ave., Jersey City, N. J., have issued 
an interesting 8-page bulletin covering 
their line of coaxial transmission line (for 
numerous powers and purposes) and im¬ 
pedance-matching apparatus for both trans¬ 
mission and reception. Complete data and 
specifications are given. A copy may be 
secured from the above organization. 

CAPACITOR WALL CHART 

The required capacitor for any standard 
type of capacity-starting motor may be 
readily found on the new wall chart just 
issued by Aerovox Corporation, 70 Wash¬ 
ington St., Brooklyn, N. Y. Different types 
of motors are alphabetically listed. The 
required capacitor is indicated. Copies of 
this wall chart may be obtained on request. 

NEUSCH ADVANCES AT CISE 

Mr. Hubert L. Shortt, President of 
Transformer Corporation of America, an¬ 
nounces the advancement of Mr. Roy 
Neusch to the post of General Sales 
Manager in charge of the Clarion Insti¬ 
tute of Sound Engineers. Mr. Neusch has 
been associated with T.C.A. from its in¬ 
ception and has been active in the sound 
reinforcement field for many years. 

AMPLIFIER CATALOG 

A new free amplifier catalog, No. 600-C, 
has just been released by Thordarson Elec¬ 
tric Mfg. Co., 500 W. Huron St., Chicago. 
Six models with outputs ranging from 8 
to 60 watts are shown. The catalog con¬ 
tains technical data with regard to each 
of the models, general information about 
the line, illustrations and prices of speaker 
and portable cases, etc. 

NATIONAL UNION OFFICES 

Sales headquarters of the National Union 
Radio Corporation, which have been located 
at 570 Lexington Avenue, New York, have 
been consolidated with the Research and 
Engineering headquarters of the company 
at 57 State Street, Newark, New Jersey. 

The following executives of National 
Union will be located at the new Newark 
office: S. W. Muldowny, R. H. Van Dusen, 
J. H. Robinson, G. E. De Nike, F. M. 
Paret, J. J. Clune, Le Roy Schenck. 

New offices have also been developed 
for additional National Union executives 
at 45 Spring Street, Newark, N. J. Among 
those located at this address will be: H. R. 
Peters, President, H. G. Butterfield, An¬ 
drew A. Priest and R. E. Booth. 

National Union also conducts extensive 
manufacturing operations at 1181 McCarter 
Highway in Newark. 

(Continued on page 40) 
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for the production of dependable capacitors* 
Today. Comell-Dubilier offers the greatest values 
obtainable in capacitors for every radio and 
electrical need. Get to know C-£>'s. Write for 
Catalog No. 160, free on request. 

rQit exclusive manu^actuxex capacitotS 


or ov4r a quarter of a century, the combined el 


focused on the production of capacitors—and ca¬ 
pacitors alone. This localization of research and 
manufacturing experience is directly responsible 

Products the world*s oldest and la 


WOO Hamilton Boulevard, South Plainfield, New Jersey 
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W. J. McSONISLE, President 


VETERAN WIRELESS OPERATORS 
ASSOCIATION NEWS 

RCA Building, 30 Rockefeller Plaza, New York, N. Y. 



H. H. PARKER, Secretary 


GREETINGS 

our cordial good wishes and heartiest 
greetings to the members of the Institute 
of Radio Engineers assembling in New 
York for their Annual Convention, June 
16, 17 and 18th, 1938. VWOA members 
from out of town attending this Conven¬ 
tion are invited to contact us while in New 
York. We trust that the efforts of Harold 
P. Westman, Institute Secretary and 
VWOA Member, in arranging the details 
of the Convention will be amply rewarded 
by a most successful gathering. Good luck, 
HPW. 

MEETINGS 

after the June meeting there will be no 
further meetings until either September or 
October. A pleasant summer and a most 
enjoyable vacation for each of you is our 
earnest wish. During the summer we will 
continue to greet you through this page. 
We look forward to the Fall for a rebirth 
of VWOA activities in all the Chapters 
and an ever increasing interest in our af¬ 
fairs by all'our members. It is not too soon 
to mention that the Fourteenth Annual 
Dinner Cruise of our Association will be 
held on Saturday evening, February 11th, 
1939, in New York, and simultaneously in 
cities and places throughout the country 
and the world where Chapters already 


exist or will be formed before then. More 
of that later. Again we say, Happy Vaca¬ 
tion. 

ARRL CONVENTION 

the Hudson division ARRL Convention 
will be held on Friday and Saturday, June 
17 and 18, 1938, at the Hotel Astor, New 
York City. Contests and lectures will feat¬ 
ure the informal part of the Convention 
during Friday and Saturday afternoons and 
Friday evening. The Banquet will be held 
Saturday evening, tickets for which are 
priced at $3.00 per person. Valuable prizes 
will be awarded for the various contests 
and numerous Door prizes will be given 
out Saturday evening with one Grand 
Prize which should prove most interesting 
to all. Our prexy is Chairman of the Pub¬ 
licity and Advertising Committee. We 
hope to see some of you there. 

TRIBUTE 

an article in the New York World-Tele¬ 
gram of Monday, April 11, 1938, headed 
“Hero, Too Busy to Get Lifebelt, Dies as 
29 Are Saved at Sea.” The article con¬ 
tinues : “trom the sea that is his grave 
today came a wireless message that is prob¬ 
ably all the monument there will ever be to 
Papas Theodorou, who gave his life that 
twenty-nine men might live. 


“He was the wireless operator on the 
Greek freighter Kyllene, which was 200 
miles off the Azores, headed for Gulf ports 
from Amsterdam, Saturday, when an ex¬ 
plosion tore the ship in half. 

“Three men were killed in the explosion 
or washed overboard, and the wireless 
transmitter smashed. While fourteen men 
clung to the after part of the ship and 
seventeen waited for death on the sinking 
forward part, Theodorou rigged up an 
emergency wireless set. 

“On that makeshift set, with the wreck¬ 
age foundering under him, he tapped out 
calls for help hour after hour through the 
day. Just as dark three tankers reached 
the spot in answer to his wireless call. 

“The forward half of the Kyllene was 
slowly turning over as the tankers’ lifeboats 
took off all the men except Theodorou. 
He stuck to his emergency set until the 
last man had been rescued. He had been 
too busy to get a lifebelt for himself. So, 
when he jumped for a lifeboat in the dark, 
he was drowned. 

“The after half of the Kyllene remained 
afloat through the night with the rest of 
the men huddled on it. A tanker’s boat was 
smashed, so the rescue vessels hove to until 
daylight and then took them off. With the 
twenty-nine rescued men aboard, the tank¬ 
ers Inver lee, Athelfoam and Kaia Knudsen 
proceeded on their ways.” 

Another case where the wirelessman lived 
up to the highest traditions of his profession. 
We turn the name of heroic Papas Theo¬ 
dorou over to our Awards Committee and 
to the Monument Committee. It is fitting 
and proper that his name be placed in com¬ 
pany with those other heroes of our pro¬ 
fession on the Monument in Battery Park. 

PERSONALS 

j. r. poppele. Chairman of our Scholarship 
Committee, is touring Europe studying 
broadcasting in the major centers of the 
Continent. . . . A. J. Costigan, Director, 
recently returned from Cairo where for 
several months he was in attendance at the 
Telecommunications Conference. Welcome 
home AJC. . . . George H. Clark, our 
Historian, was recently interviewed by Mr. 
Mullen, of RCA, on the “Farm and Home” 
hour. He gave an interesting account of 
some of the more interesting phases of 
early day wireless communication. Inci¬ 
dentally, GHC was the first Expert Radio 
Aid in the United States Navy. . . . Glad 
to see A. F. Parkhurst, an early wireless 
man, who was Superintendent of Tropical 
Radio some twenty years back, at the last 
meeting, . . . H. A. Steinberg is leaving 
for Chicago to attend the Radio Trade 
Show there this month. . . . E. J. Girard, 
formerly Marine Superintendent of Mackay 
Radio and more recently in charge of the 
Washington office of Mackay Radio, is 
now with the Federal Telegraph Company 
at Newark, N. J. . . . A. F. (Steve) Wallis 
did a fine job of lining up details of Monu- 


The Titanic Memorial Program being broadcast over WOR. Left to 
right: Lieut. D. F. de Otte, of the Coast Guard; Rev. W. P. Doty, VWOA 
Chaplain; Theodore D. Haubner, who sent the first SOS, and William 
J. McGonigle, President of the VWOA. 


Wide World photo. 
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ment exercises on the Titantic Anniversary. 
. . . Bill Simon has been kept busy travel¬ 
ing to and from Baltimore & Philadelphia 
in his work as Chief Inspector of Tropical 
Radio in New York. 

A long and interesting communica¬ 
tion from Gilson Willets, Acting Chair¬ 
man of the San Francisco Chapter, on 
the recent broadcast and association mat¬ 
ters in general. Prospective members 
may communicate with Mr. Willets at 1434 
26th Avenue, San Francisco, Calif., or with 
Mr. Stanley W. Fenton, Acting Secre¬ 
tary at Mackay Radio, in San Francisco. 
. . George Clark helped immeasurably with 
the details of the cruise and the broadcast 
and is doing a very efficient job as Execu¬ 
tive Secretary of the Marconi Memorial 
Fund—for which, many thanks, G. H. C. 
. . The Reception Committee, R. H. Frey, 
Chairman, rates commendation for the 
grand job at the Thirteenth Annual. . . J. 
R. Poppele, Scholarship Committee Chair¬ 
man, spoke briefly on the details of the 
Marconi Memorial Scholarship at the 
Cruise on the 11th of February. . . Plenty 
of news regarding our Association’s ac¬ 
tivities in the RCA Family Circle—thanks 
to George Clark and Company. 

Wm. O. Glessner sends in the necessary 
for ’38. . . . Carl L. Jones, who was with 
the United Wireless Telegraph Company in 
1910, returns to the fold. Welcome CLJ. 
. . . Carl O. Petersen has signed up some 
real old timers as Veteran members re¬ 
cently. Keep up the good work Carl_In¬ 

cidentally, “Young America—The National 
News Weekly for Youth,” recently carried 
a large picture of Lieut. Carl Petersen with 
an item about his awards and particularly 
about his receiving the Marconi Memorial 
Medal of Valor from the VWOA. 

"HELP THY NEIGHBOR" 

we quote from the column of Ed Wheeler : 
“Hal Styles’ ‘Help Thy Neighbor’ program, 
which picks jobs out of the KHJ air on 
Sundays at 4 PM, is still a one-station 
vehicle after nearly a year of broadcasting, 
but very few programs — even network 
colossals — have been accorded as many 
honors for outstanding accomplishment. 

“The program has been cited by the 
National Association of Broadcasters; 
memorialized by the Board of Supervisors 
of Los Angeles County; publicly credited 
by Mayor Frank L. Shaw of Los Angeles 
City, as inspiration for his proclamation 
of ‘Human Kindness Week,’ and for Gov¬ 
ernor Merriam’s nomination of January 
First as ‘Good Neighbor’ day; named as 
best Pacific Coast program of Human In¬ 
terest by Harrison Holliway's ‘Listener- 
Inner’ selection of the Ten Best Programs 
of 1937 ; and—most recently—its originator 
and conductor, Hal Styles, has been invited 
by the national ‘Happy New Year Dinner 
Club' to inscribe his name alongside those 
of a score of state governors and a number 
of America’s most eminent personalities 
upon its roster of Honorary Vice-Presi¬ 
dents. 

“According to authentic information a 
plan of operation has been perfected that 
may soon take this program to nationwide 
release. Its sponsorship on such a scale is 
being considered by several of Radio’s 
heaviest time buyers.” 

We learn too, that this program, “Help 
Thy Neighbor,” has placed 4,000 persons 
in jobs in one year on the air. Hal Styles 
is a Veteran member of our Association. 
Our congratulations, Hal Styles, on a 
splendid job of helping thy neighbor. 


THE 


★ 

LINE OF RADIOTONE RECORDERS 

For more than four years, RADIOTONE RECORDERS have been favorites in the 
critical Hollywood market in which they are manufactured. Now, with manufacturing 
facilities increased and a new, complete line in production, RADIOTONE RECORDERS 
are offered to users everywhere. Here we picture and briefly describe four professional 
models—each one the leader in its field. Other models, for home use, are sold through 
progressive dealers. And custom-built models are manufactured by RADIOTONE to 
solve difficult problems. No matter what you demand in a Recorder, RADIOTONE 
offers you the most practical, most economical solution! 





PR-16 PORTABLE TYPE (below) 

AH of the features of the PR-20, plus porta¬ 
bility. Vibrationless operation is secured by 
the unique drive, motor mounted in live rubber, 
and cast aluminum panel. RADIOTONE PR-16 
is capable of producing the finest instantaneous 
or processing records, yet is easily carried irom 
one place to another. 


PR-20 STUDIO MODEL (above) 

Instantaneous change from 33 1/3 to 78 RPM, in¬ 
stantaneous change from inside-out to outside-in 
cutting; variable lines-per-inch from 90 to 125; 
Line-spreader and Microscope—everything you may 
want in one compact model. Overhead lathe-type 
lead screw offers perfect grooving; all cutting-head 
adjustments rapidly and accurately made. Very 
heavy, vibration-free construction. Synchronous, 
self-starting motor, operating through a live-rubber 
rim drive. Balanced, specially-designed playback 
arm. The RADIOTONE PR-20 offers you every¬ 
thing in a 16" Acetate Recorder. 


DEALERS: Radiotone 
Recorders are also 
made in a line of 
Home Models, sold on 
a clean - cut Dealer 
Policy. Write for in¬ 
formation! 


PR-50 CONSOLE TYPE (left) 

For use in offices, auditoriums, or studios where 
appearance is important, the RADIOTONE 
PR-50 Console is ideal! Complete with match¬ 
ing, built-in Amplifier, this Recorder has all of 
the features of the PR-20 and PR-16, combined 
in a massive matched Walnut cabinet of beau¬ 
tiful modern design. Built-in Radio Tuner 
if desired. 


PR-12 PORTABLE RECORDER 

For sure-fire results in a portable Recorder, 
RADIOTONE PR-12 offers everything. 12", 
78 RPM Turntable, quick change from inside- 
out to outside-in, 96 lines per inch (others can 
be furnished if desired), perfected lathe-type 
lead screw. Easy to carry, and easy and sure 
to use. Very moderately priced. 



6105 Melrose Ave., Hollywood, Calif. A 620 N. Michigan, Chicago, III. 
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SENSITIVE ELECTRONIC 
AC VOLTMETER 


MODEL 300 



10 to 100,000 cycles 
Range .001 to 100 volts 
Logarithmic scale 
AC Operated 
Stable calibration 
Accurate and compact 


Operating on a new principle—capable of reading down to .001 
volt and up to 100 volts over the audio, carrier and supersonic 
ranges of frequencies with an overall accuracy of 2%—single 
(logarithmic) scale to read for all five ranges—unaffected by 
changes in line voltage or tube characteristics—can also be used 
as 70 DB amplifier, flat to 100,000 cycles. 

Send for Bulletin 2C for full data. 

Ballantine Laboratories, Inc. 

BOONTON NEW JERSEY 


CALLITE 

TUNGSTEN—MOLYBDENUM 

Grids 
Plates 
Cathodes 
Copper-clad 
Formed Parts 
Hooks and Pigtails 
Trimet Lead-in Wire 
Tungsten Filament Wire 
Molybdenum Anchor Wire 
Special Filament Springs 
Two and Three-Piece Welds for Hard and Soft Glass 

W E maintain a competent staff of engineers ever 
at your service to assist you. Write for additional 
information and let us help you with your problems. 


CALLITE PRODUCTS DIVISION 

EISLER ELECTRIC CORPORATION 

542- 39th STREET UNION CITY, N. J. 


VIDEO AMPLIFIER DESIGN 

(Continued from page 13) 

ning-voltage amplifiers where stability 
and the preservation of low-frequency 
waveform is of great importance. There 
are also many applications in the field 
of electronic apparatus such as electro¬ 
card iograph and photoelectric-control 
systems where this same improved sta¬ 
bility is helpful. 

Figs. 4 and 5 show two practical cir¬ 
cuits embodying the principles set forth 
above. Both circuits employ pentodes 
since if high frequencies are to be am¬ 
plified, the reduction in dynamic input 
capacity obtained due to the screen- 
grid shielding is desirable. The circuit 
of Fig. 4 shows the plate-filtering and 
cathode-bias system described, but the 
screen voltage is obtained by means of 
a conventional series resistance and 
shunt condenser. While the screen cur¬ 
rent is usually low compared to the plate 
current and hence causes less distortion, 
still if optimum performance is desired, 
the screen voltage too may be resistance 
filtered as shown in the circuit of Fig. 5. 
• 

ANDREW PRESENTS PAPER 

Dr. Victor J. Andrew, Consulting En¬ 
gineer, presented. a paper entitled “Direc¬ 
tional Broadcast Antennas” before the De¬ 
troit section of the Institute of Radio 
Engineers at a meeting held May 20. Dr. 
Andrew introduced his subject with an 
outline of the circumstances which make 
necessary the use of directional antennas 
for broadcasting service. The use of arrays 
of vertical radiators to obtain directional 
characteristics were described. Various ex¬ 
amples of the placement of towers and the 
required phasing of antenna currents to 
achieve specified radiation pattern were 
given. 

INSTRUMENT LANDING SYSTEM 

(Continued from page 9) 

only 1 foot below the glide path. Thus, 
not only does the accuracy of position 
indication increase as the aircraft ap¬ 
proaches the landing point but also the 
pilot may choose his glide path by fly¬ 
ing a given percentage above or below 
the glide path when landing. 

The aircraft equipment includes a 
simple calibrating oscillator which, 
when energized, applies a calibrating 
voltage in series with the loops or 
across the input terminals of the ampli¬ 
fiers thus allowing minor adjustments 
of the gain of each amplifier to be made, 
if necessary, just prior to landing. Such 
a calibrating oscillator generating a 
known and constant signal at an audio 
frequency is entirely reliable. How¬ 
ever a similar device generating fre¬ 
quencies in the neighborhood of 100 
megacycles, as would be required for 
any radio instrument landing system, is 
unreliable and its space and weight re¬ 
quirements would be excessive. 
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On first consideration it might ap¬ 
pear that the ground cables would have 
to be laid over such great distances as 
to render the system impracticable but 
this is not necessarily true. The pres¬ 
ent-day radio landing systems provide 
a localizer beam for lateral indications 
and a glide beam for vertical indications. 
It is true that the radio localizer beam 
provides useful lateral indications over 
distances of 15 to 25 miles but the radio 
glide beam, because of its parabolic 
shape, provides useful indications over 
distances of only 1.5 to 2 miles. At¬ 
tempts to increase the useful range of 
the radio glide beam result in a glide 
path which clears the airport boun¬ 
daries by only a few feet and which at 
its starting point is nearly vertical. 

Because of the accuracy of indication 
of the system herein described, it is 
possible to locate the landing point well 
across the airport in the landing direc¬ 
tion and therefore most of the length 
of the cables for a 2-mile glide path 
may be laid within the airport boun¬ 
daries. If it is necessary to extend the 
cables beyond the airport, this may be 
done at small expense by obtaining 
easements for this purpose from the 
adjoining property owners. 

All commercial aircraft carry beacon 
receivers for use in cross country navi¬ 
gation. It is therefore a simple and 
inexpensive matter to provide a low 
power, loop-type, beacon transmitter to 
guide aircraft to the entrance of the 
2-mile glide path provided by the sys¬ 
tem herein described. This provision 
does not require the aircraft to carry 
additional radio equipment not other¬ 
wise carried. 

Both this system and the radio sys¬ 
tems require the airplane to fly down 
a constant signal contour. In the radio 
systems this must be accomplished by 
depending on the constancy of gain of 
a temperamental super-frequency radio 
receiver. In the system described here¬ 
in, this is done by depending on the 
constancy of gain of a stable audio¬ 
frequency amplifier which is addition¬ 
ally provided with a stable calibrating 
device which is ready for instant use 
by pushing a test button and which is 
provided more to bolster the confidence 
of the pilot than from actual necessity. 

The advantage of this system over 
the radio systems in dependability and 
accuracy under all weather conditions 
is obvious from the foregoing. Its ini¬ 
tial cost is not as great as for the radio 
systems and its maintenance and oper¬ 
ating costs are negligible. 

The opinions contained herein are 
the private ones of the writer and are 
not to be construed as official or re¬ 
flecting the views of the Navy Depart¬ 
ment or the Naval Service at large. 



This is the Model F-26-2 Recorder, bringing even finer 
quality to the finished recording through the incorpora¬ 
tion of many new features in both recorder and amplifier: 


1. RECORDER HEAD CARRIAGE 
MECHANISM—assures absolute 
freedom of movement verti¬ 
cally, with no movement hori¬ 
zontally, by ground cone ball¬ 
bearings supporting the cutter 
head arm. 

2. RECORDING SCALE-a new 
scale reading direct in min¬ 
utes for all pitches and both 
OUT-IN and IN-OUT. 

3. CRYSTAL CUTTER HEAD-a 
completely new design incor¬ 
porating improvements in the 


advance ball and its method of 
adjustment. 

4. MOTOR DRIVE—at 33 Var.p.m., 
split-second timing is achieved 
by direct synchronous speed 
gear and worm drive. The 
playback of a program always 
coincides to the second with 
the original program's length. 

5. RECORDING AMPLIFIER - re¬ 
designed for ease of operation 
with an inclined front panel 
and all controls conveniently 
grouped at the top. 


The Model F-26-2 Recorder in its light, smart and sturdy 
new carrying-case, has been brought to a new pitch of 
perfection in both appearance and performance. 


For full information, send for descriptive literature. 

... it had to satisfy Fairchild first" 



11 ii til i b 


AERIAL CAMERA CORPORATION 

88 J G6 Van Wyck Boulevard, Jamaica, L. I., N. Y. 
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BOOK REVIEWS 



THIS new Hammarlund "Industrial 
1 Socket" embodies constructional fea¬ 
tures heretofore found only in the most 
expensive ceramic type. Heavy duty 
contact design makes this unit ideal for 
industrial applications. In sound equip¬ 
ment where constant tube replacement 
causes socket failures, engineers will 
find this socket an outstanding improve¬ 
ment. It will eliminate annoying pro¬ 
gram interruptions and reduce servicing 
costs. 

Featuring two-piece construction, this 
new socket is made of low loss natural 
color bakelized canvas. Contacts are 
made of heavy non-corrosive metal 
reinforced with steel clamps to insure 
positive electrical contact over a long 
period of time and through a great 
number of tube changes. 

Use this improved socket in your new 
equipment and be assured of satisfied 
customers. Write for details. 

SEND FOR CATALOG 


HAMMARLUND MFG. CO., INC. C-6 

424-438 West 33rd St. ( N. Y. City 

□ Please send me “38” catalog. 

Name . 


Address 
City. . . 



State. 

Canadian Office: 41 West Av,, No., 
Hamilton, Ont. 


HAmniARLunD 


MALLORY - YAXLEY RADIO 
SERVICE ENCYCLOPEDIA, sec¬ 
ond edition, cornpiled and published 
by P. R. Mallory & Co., Inc., In¬ 
dianapolis, hid., 355 pages, price 
$3.00. 

The second edition of this compedium 
of radio receiver and servicing data is 
half again as large as its predecessor, 
355 pages as against 216. New, exten¬ 
sive sections have been added to deal 
with set alignment, afc, automatic tun¬ 
ing and audio amplifier design. Treat¬ 
ment is detailed; the automatic-tuning 
section for example devotes 26 pages to 
describing and diagramming a large 
number of tuning motors, controls and 
control circuits. The audio-amplifier 
section is extended to a discussion of 
loudspeaker requirements and of 
speaker-matching transformers. 

Chapters represented in the previous 
edition have been greatly enlarged; thus 
the section devoted to listing control, 
condenser and vibrator replacements in 
receivers of standard manufacture has 
been increased from 99 pages to 144 
and now lists 17,000 set models as 
against 12,000 previously shown. 

None of the features which added to 
the popularity and usefulness of the first 
edition has been noticeably reduced. 
The numerous handy charts and useful, 
condensed formulas, covering every 
aspect of radio servicing from LC com¬ 
putation to decibel conversion, have been 
retained, and new ones added. 

THE LOW VOLTAGE CATHODE 
RAY TUBE, by G. Parr, Radio Di¬ 
vision of the Edison Swann Electric 
Co., published by Chapman & Hall, 


- The first 

comprehensive treatise 

TELEVISION 

ENGINEERING 

By J. C. Wilson $10.00 

“A valuable book, and prob¬ 
ably the most exhaustive 
treatment of Television in 
one volume so far written.” 
—Electric Journal . 

“It is seldom that this re¬ 
viewer can so wholeheart¬ 
edly endorse a technical 
book on Television as he 
can this one.”— Proceedings , 
Institute of Radio Engineers 

TELEVISION 

RECEPTION TECHNIQUE_ 

By Paul D. Tyers $4.00 

The theory and practice of Television re¬ 
ceivers discussed from the standpoint of 
the radio engineer. 

SHORT-WAVE RADIO 

By J. H. Reytter $2.75 

Latest researches and the many important 
modern applications covered in the sound¬ 
est but simplest and clearest fashion. 

PITMAN 

PUBLISHING CORPORATION 
2 West 45th Street, New York 


Ltd., London, England, distributed in 
U. S. by Allen B. DuMont Labora¬ 
tories, Inc., 2 Main Ave., Passaic, 
N. J., 177 pages, price $4.00. 

A very complete treatment of cathode- 
ray tubes used in communications and 
(Continued on page 35) 


Engineers on duty at W2XE, Wayne, N. J. Note the rotary multi-contact 
transmission-line switching arrangement above transmitter. 

Photo courtesy Columbia Broadcasting System 
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IRE PROGRAM 

(Continued from page 14) 

SATURDAY, JUNE 18 

9:00 A.M. 

Exhibition opens. 

10:00 A.M.-3:00 P.M. 

Trip No. 3. Women’s trip to The Clois¬ 
ters, followed by luncheon at Claremont 
Inn. 

10:30 A.M.-I2:30 P.M.—Ballroom 

“Radiotelephone System for Harbor and 
Coastal Service,” by C. N. Anderson, and 
H. M. Pruden, Bell Telephone Laborator¬ 
ies, Inc., New York, N. Y. 

“A Vogad for Radiotelephone Circuits,” 
by S. B. Wright, S. Doba, and A. C. Dick- 
ieson, Bell Telephone Laboratories, Inc., 
New York, N. Y. 

“Ship Equipment for Harbor and Coastal 
Radiotelephone Service,” by R. S. Bair, 
Bell Telephone Laboratories, Inc., New 
York, N. Y. 

“Remotely Controlled Receiver for Ra¬ 
diotelephone System,” by H. B. Fischer, 
Bell Telephone Laboratories, Inc., New 
York, N. Y. 

“Coastal and Harbor Ship Radiotele¬ 
phone Service from Norfolk, Virginia,” by 
W. M. Swingle, The Chesapeake and Po¬ 
tomac Telephone Company, Norfolk, Va., 
and A. Bailey, American Telephone and 
Telegraph Company, New York, N. Y. 

10:30 A.M.-12:30 P.M.—Parlor I 

“Deviations of Short Radio Waves from 
the London-New York Great-Circle Path,” 
by C. B. Feldman, Bell Telephone Labora¬ 
tories, Inc., New York, N. Y. (Demon¬ 
stration.) 

“The Application of Maximum-Usable- 
Frequency Graphs to Communication Prob¬ 
lems,” by N. Smith, S. S. Kirby, and T. R. 
Gilliland, National Bureau of Standards, 
Washington, D. C. 

“Factors Affecting the Selection of a 
Radio-Broadcasting-Transmitter Location,” 
by W. B. Lodge, Columbia Broadcasting 
System, Inc., New York, N. Y. 

“The Effects of Ionosphere Storms on 
Radio Transmission,” by S. S. Kirby, N. 
Smith, and T. R. Gilliland, National Bu¬ 
reau of Standards, Washington, D. C. 

“A Study of Ultra-High-Frequency 
Wide-Band Propagation Characteristics,” 
by R. W. George, RCA Communications, 
Inc., Riverhead, L. I., N. Y. 

2:00 P.M.-4:00 P.M.—Ballroom 

“The DuMont Television System,” by T. 
T. Goldsmith, Jr., Allen B. DuMont Lab¬ 
oratories, Inc., Passaic, N. J. 

“Video Modulation Detection,” by W. S. 
Barden, RCA License Laboratory, New 
York, N. Y. 

“RCA-NBC Television Mobile Units,” 
by John Evans, C. H. Vose, RCA Manu¬ 
facturing Company, Inc., Camden, N. J., 
and H. P. See, National Broadcasting 
Company, New York, N. Y. 

“Wide-Band Amplifiers for Television,” 
by H. A. Wheeler, Hazeltine Service Cor¬ 
poration, New York, N. Y. 

“A Theoretical Analysis of Single-Side- 
Band Operation of Television Transmit¬ 
ters,” by L. S. Nergaard, RCA Manufac¬ 
turing Company, Inc., Harrison, N. J. 

6:00 P.M. 




THE NEW 

IMPROVED 1100 SERIES 
GOAT FORM FITTING 
TUBE SHIELD 


There is a Goat form-fitting tube 
shield for every type of radio re¬ 
ceiver . . . Auto, Battery, AG-DG, 
A-G, phono-combination, communi¬ 
cation receivers, etc. Goat Tube 
Shields have been designed in 
close cooperation with the country’s 
leading tube engineers. 


Send for Bulletin TS-5, samples 


and prices. 

features 

Sturdy Construction 
Greater Stability 
Improved Grounding 
Complete Shielding 
Better Appearance 


Magnetic Shielding 
Easy Assembly 
Space Saving 
Beaded Top 
Economy 


COAT RADIO TUBE PARTS, inc. 



314 DEAN ST.. BROOKLYN. N. Y. 

(A DIVISION OF THE FRED GOAT CO.. EST. 1893) 



Exhibition closes. 
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"You Are 
Setting 


the 

Pace!" 


That 9 s what leading engineers say about COMMUNICATIONS 


TEAR THIS OUT 

- !> 

COMMUNICATIONS. 2 

19 East 47th Street. 


New York City I £ 

I K 

Gentlemen: I _ 

I remit $. herewith. Please enter 1 year . ^ 

subscriptions for the following: I . 

id 

Name . I O 


Address 
City-State 
Occupation 
Employed by 

Name . 

Address 
City-State 
Occupation 
Employed by 

Name . 

\ddress 

City-State 


Radio Engineers are conservative, not given to brash 
statements. But since its inception last September, 
COMMUNICATIONS must have had plenty on the 
ball! Our Editors’ mail has been chock full of lauda¬ 
tory comments from engineers associated with all 
phases of the industry. COMMUNICATIONS will 
continue to have outstanding material, valuable to 
every executive and engineer. It’s your magazine—one 
which you can’t afford to miss for even one month. 

If you are a radio, broadcast, communications or 
industrial engineer, executive, department head or fac¬ 
tory technician you can secure a year’s subscription to 
COMMUNICATIONS (twelve issues) for only $1.00 
by using the Group Subscription Plan. 

Regularly a yearly subscription to COMMUNICA¬ 
TIONS is $2.00—but in groups of four or more, the 
subscription rate is only $1.00 each per year. Your occu¬ 
pation must be stated. 

Use the convenient form printed herewith. Your co¬ 
workers will sign up with you at the half-price rate if 
you tell them about this “G.S.P.” All the important 
news about every phase of radio and communications 
appears first in COMMUNICATIONS. Sign up your 
group today. 


Occupation 
Employed by 

Name . 

Address . 

City-State . . . 
Occupation 
Employed by 


COMMUNICATIONS: 


19 E. 47th Sir. 
NEW YORK, N. Y. 


When mailing a check (or money order) for a group 
of subscriptions, use this convenient form. 










































BOOK REVIEWS 

(Continued from page 32) 

allied fields is compressed in this meaty 
volume. 

Two chapters are devoted to descrip¬ 
tion and diagrams of the construction 
of tubes now commercially available. 
The mathematics of their operation is 
presented in concise and simple form. 
Defects of the different tube types, the 
means used for overcoming them, and 
the allowances that must be made for 
them in interpreting results are covered 
in considerable detail. 

The third chapter explains and dia¬ 
grams both the figures formed on the 
screen, including the more common 
Lissajous’ figures, and their interpreta¬ 
tion in terms of applied frequencies, 
phase relations and harmonics. This 
discussion is carried further in two chap¬ 
ters devoted to the various time bases 
now in use with commercial types of 
cathode-ray tubes, the images they can 
be made to form, and the interpretation 
of such images. Approximately one- 
half the book is thus devoted to the tube 
itself and its associated apparatus. The 
second half is concerned with its appli¬ 
cation to problems of radio engineering 
and communications, and to other elec¬ 
trical analyses. A chapter is devoted to 
industrial investigations, as, for example, 
the action inside the cylinder of an in¬ 
ternal combustion engine, and another to 
the use of the tube in television. 

• 

NOTES AND COMMENT 

(Continued from page 24) 

tuned into resonance with an oscillator 
circuit of average design. With the 
oscillator set at a definite frequency and 
with coupling between the external 
tuned circuit and the oscillator induct¬ 
ance constant, the frequency of the 
oscillator was measured for different 
settings of the external circuit variable 
condenser. 

The measurements were repeated for 
four different values of coupling as 
shown. When close coupling is em¬ 
ployed, the frequency of the oscillator 
changes about 4 me when the load cir¬ 
cuit is tuned through the resonance 
point. As the coupling is loosened, the 
detuning becomes less. When the coup¬ 
ling between the iHs-inch coils is an inch 
or more the frequency change is reduced 
to a fraction of a me—which is good, 
comparatively. 

In the design of receivers and trans¬ 
mitters, careful selection of the proper 
value of coupling is quite important. A 
minimum of coupling should be used 
wherever possible. 

A. Binneweg, Jr. 



The new UTC OUNCER series represents the acme in compact quality trans¬ 
former practice. These units weigh approximately one ounce and those which do 
not carry D.C. have high fidelity characteristics suitable for broadcast and similar 
applications. The OUNCER transformers are ideal for hearing aid, aircraft, 
glider, portable, concealed service, and similar applications. 

Two new units have been added to the OUNCER series for application in 
voice frequency amplifiers requiring high component efficiency. The 0-14 is a line 
to grid transformer having a step up ratio of 50. The 0-15 is an interstage 
unit from I plate to I grid with a step up ratio of 10. These units are useful over 
the range of 150 to 4000 cycles. 


OUNCER HIGH FIDELITY AUDIO UNITS 


(MAX. LEVEL 0 DB) 


Type 

No. 

Application 

Pri. Imp. 

Sec. Imp. 

List 

Price 

0-1 

Mike, pickup, or line to 1 grid 

50, 200, 500 

50,000 

$10.90 

0-2 

Mike, pickup, or line to 2 grids 

50, 200, 500 

50,000 

10.00 

0-3 

Dynamic mike to 1 grid 

7.5/30 

50,000 

9.90 

0-4 

Single pUuo to 1 grid 

8000 to 15000 

60,000 

8.00 

0-5 

Single plate to 1 grid, D.C. in Pri. 

8000 to 15000 

60,000 

8.00 

0-6 

Single plate to 2 grids 

8000 to 15000 

95,000 

9.00 

0-7 

Single plate to 2 grids, D.C. in Pri. 

8000 to 150C0 

95,000 

9.00 

0-8 

Single plate to line 

8COO to 15000 

50, 200, 500 

10.00 

0-9 

Single plate to line, D.C. in Pri. 

8C0O to 15000 

50, 200, 500 

10.00 

0-10 

Push pull plates to line 

8COO to 150C0 

50, 200, 500 

10.00 

0-11 

Crystal mike or pickup to line 

each side 
50003 

50, 200, 500 

10.00 

0-12 

Mixing and matching 

50,200 

50, 200, 500 

9.00 

0-13 

0-14 

Reactor, 200 Hys.—no D.C.; 

50 Hys.—2 MA. DC., 6000 ohms 
50:1 mike or line to 1 grid 

200 

R? megohm 

7.00 

10.00 

0-15 

10:1 single plate to 1 grid 

8000 to 15000 

1 megohm 

10.00 



WRITE FOR OUR NEW BULLETIN, "BROADCAST DEVELOPMENTS" 


72 SPRING STREET • NEW YORK, N. Y. 

EXPORT DIVISION . IOC VAPJCK STREET NEW YORK . N.Y CABLES -"ARLAB " 
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the market place 


NEW PRODUCTS FOR THE COMMUNICATIONS FIELD 


CRYSTAL PICKUP 

A new “Economy” crystal phonograph 
pickup for 10- and 12-inch records has just 
been announced. The new pickup has been 
designed for small overall dimensions, con¬ 
sistent with good performance, to permit 
installation on small motorboards, a feature 
which will appeal to manufacturers of 
record players, and to those modernizing 
obsolete phonographs and radio combina¬ 
tions. The rubber-isolated pivot-bearing 
assembly is designed for single-hole mount¬ 
ing and requires only the tightening of a 
single nut to mount the unit. The crystal 
cartridge contains a high-quality moisture- 
proofed grafoil bimorph crystal. Track¬ 
ing-error is reduced through the built-in 
Shure “needle-tilt” principle. Full range 
frequency response is attained with an out¬ 
put voltage of approximately 2.5 at 1,000 
cycles. 

The new pickup is known as Model 94A. 
It is a product of Shure Brothers, 225 W. 
Huron Street, Chicago, Illinois. —Com¬ 
munications. 


RAYTHEON TUBES 

Raytheon has announced four new re¬ 
ceiving type tubes as follows : 

OA4G: A gas-filled cold-cathode triode, 
designed for use in circuits for the remote- 
control of a-c line-operated devices. Gen¬ 
eral application is anticipated in radio re¬ 
ceivers designed for remote-control and 
push-button tuning. 

4A6G: A twin-triode power amplifier 
designed for Class B use in 90-volt battery 
receivers. The filament is in two 2-volt 
sections which may be operated either in 
series or parallel; the series connection re¬ 
quiring a 4-volt supply. An output of 1 
watt is secured with 90 volts on the plate. 

6P5G: An octal-based triode which has 
the same characteristics as the type 76 and 
which may be used for the same general 
purposes. 

6S7: A low drain r-f pentode in a 
metal bulb. Has the same characteristics 
as the 6S7G which was one of the first in 
the low-drain group, designed for 6-volt 
battery and auto receivers. 

These tubes were announced by Ray¬ 
theon Production Corp., 55 Chapel St., 
Newton, Mass. —Communications. 


CO-X COAXIAL CABLE 

Co-X is a flexible, low-loss coaxial cable 
designed for the transmission of a wide 
band of frequencies and is for use in con¬ 
nection with photoelectric cells, cathode- 
ray tubes, automobile and home antenna 
lead-ins, transmitting antenna feeders, tele¬ 
vision circuits, aircraft radio and high-pre¬ 
cision instruments. The cable comprises a 
central conductor surrounded by insulators 
on which a cylindrical conductor or shield 
is woven. This is in turn covered by an 
insulating braid. 

Complete information is available from 
the Transducer Corporation, 30 Rocke¬ 
feller Plaza, New York City.— Com¬ 
munications. 



Shure pickup. 


Carter genemotor. 



.. 4 

Ballantine electronic voltmeter. 


Transducer coaxial cable. 



GENEMOTOR 

A new high power genemotor of small 
size has been developed for aircraft radios, 
two-way ultra-high-frequency police radios, 
hi-gain amplifiers, marine radios, etc. It 
will deliver up to 500 volts at 200 mils, and 
the size of the unit less filter is 7” x 4" x 
2%" high, and the weight, 10 pounds. It 
can be made for any input. 

The use of double enamel and silk in¬ 
sulated wire on all windings is said to 
eliminate shorted or grounded armatures. 
Mica insulation extends above the copper 
bars of the commutator at all points except 
where the brushes ride. 

Complete information may be secured 
from Carter Motor Company, 1608 Mil¬ 
waukee Ave., Chicago, Illinois.— Com¬ 
munications. 


AUDIODISCS 

Audio Devices have announced their 
Audiodiscs, a recording disc which is said 
to feature lower surface noise, to be non¬ 
abrasive, to be non-deteriorating, and of 
uniform quality. These discs are available 
in all regular sizes. Further information 
may be secured from Audio Devices, Inc., 
1600 Broadway, New York City.— Com¬ 
munications. 

STROBOSCOPE 

A large-size cardboard Stroboscope in a 
1 2>y 2 inch dimension is now being produced. 
This precision aid is used by recording 
studios and research laboratories to cali¬ 
brate frequencies. The new and large- 
size Stroboscope was placed on the market 
by Universal Microphone Co., Inglewood, 
Cal.— Communications. 


ELECTRONIC VOLTMETER 

A new sensitive electronic a-c voltmeter, 
Model 300, having several novel features, 
has recently been made available. Said to 
be one hundred times more sensitive than 
the conventional type of vacuum-tube 
voltmeter it is capable of reading down to 
1 millivolt and covers the entire range of 
voltage up to 100 volts in five decade steps. 
The frequency range of 10 to 100,000 cycles 
covers the audio, supersonic and carrier- 
current frequencies. The accuracy is about 
2%, which is said to be unaffected by 
fluctuations in line voltage, variation in 
tube characteristics, circuit constants and 
temperature. 

One of the most important features is 
the logarithmic scale, calibrated from 1 to 
10, which permits switching in decade steps 
with but one scale to read. This type of 
scale also provides uniform percentage 
accuracy of reading over the entire range. 
An auxiliary uniform scale in decibels is 
also provided. 

The instrument is compact (4 T A” x 
x 11") and weighs only 9^2 lbs. A 
descriptive bulletin (Bulletin 2C) giving 
full technical information is available on 
request. Write to Ballantine Laboratories, 
Inc., Boonton, N. J. —Communications. 

{Continued on page 42) 
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Racons are not ordinary reproducers. Each 
is designed to do its particular job in a 
manner that cannot be equalled by any 
other speaker of like type. 



Racon has for many years engineered and pioneered! 
Imitators may simulate a Racon unit's outward 
appearance, but the many patented features built 
into every Racon product assure the user of a 
uniform high quality performance and satisfactory 
long life that cannot be duplicated. 


MARINE SPEAKERS 

Available in 3 Sizes 

Bull Marine Speaker, 60 watts; Regular 
Marine Speaker, 10 watts; Midget Marine 
Speaker, 5 watts. 

The only outside speaker approved by the 
Department of Commerce for ship use. 
Sensitive enough to use as a microphone. 




TURRET PROJECTOR 

For general use where excellent quality and pro¬ 
jective power are required. Weather-proof. 
Acoustically damped all-steel bullet back, mount¬ 
ing brackets attached. 

6 FOOT TRUMPET 

Unbreakable six-foot trumpet, demountable 
into three sections. Made of RACON 
acoustic storm-proof material guaranteed 
unbreakable for high quality and effi¬ 
ciency—will withstand exceptionally rough 
handling. 


The latest RACON Catalog C5 contains complete technical data and describes all 
RACON Horns , Loud Speaker Units , Baffles , etc . Send for your free copy today! 

Racon Electric Company, Inc. 


224 Fourth Ave. 


New York, >. Y. 
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PILOT LIGHT 
ASSEMBLIES 

Do the Job Better, Faster 
and More Economically! 

Drake Pilot and Jewel Light Assemblies 
are built to highest standards . . yet 
cost no more than ordinary types. . . 
Drake offers you a more complete se¬ 
lection of . . Standard Types . . Spe¬ 
cial Types . . "Underwriters Approved" 
Types . . Bayonet, Screw and Bracket 
Types . . Jewel Types . . and hundreds 
of others. 

^ENGINEERS: %£ 

signed with a safety factor adequate 
to meet varying conditions in the field. 
Materials are finest grade. Our engi¬ 
neers will cooperate with you on your 
Pilot Light problems . . no obligation. 
Send for New Catalog. 

DRAKE MANUFACTURING CO. 

1711 W. Hubbard St., Chicago, U. S. A. 


MINERVA 

STOP WATCHES 



Unchallenged for accuracy 
In recording time in all 
types of communications 
and industrial applications. 
Specialists in repairing of 
all makes of Stop Watches. 
Inquiries invited and prompt 
attention given. 

Write for Free Catalogue 
showing all types of stop 
watches with newly patented 
coil springs. 

M. DUCOMMUN MFG. CO. 

580 FIFTH AVE. t NEW YORK CITY 


The Philco 16 RX 14- 
tube receiver which 
features the "Mystery 
Control," a remote- 
control device which 
permits the selection 
of eight broadcast 
stations from any 
convenient place 
in the home, the ad¬ 
justment of volume 
and a switch for 
turning the receiver 
off. The remote-con¬ 
trol box is shown be¬ 
low. 




DISRUPTION OF SOLID SUB¬ 
STANCES BY SOUND WAVES 

a method of preparing colloidal solu¬ 
tions of solid substances in liquids by 
the use of ultrasonic waves is the sub¬ 
ject of a current patent application filed 
by Dr. Karl Sollner and assigned to 
the Acheson Colloids Corporation of 
Port Huron, Michigan. The process is 
the result of extensive original research 
work cnrirf-^wj by Dr. Sollner, Depart¬ 
ment of Agronomy, Cornell University. 


Dr. SolineCs invention is based upon 
the observation that solid particles of a 
certain form or structure are disrupted 
with great efficiency by sonic and ultra¬ 
sonic waves. The apparatus for creat¬ 
ing the sound field consists essentially 
of a high-frequency current generator 
and a piezo-electric crystal of quartz. 

The peptising action of ultrasonic 
waves on gel-like substances, precipi¬ 
tates, sediments and gels has been pre¬ 
viously investigated; it was found that 
all these substances containing pre¬ 
formed colloidal or semi-colloidal par¬ 
ticles may be easily dispersed. Little, if 
anything, however, can be found in the 
literature relating to their disrupting ac¬ 
tion on coherent solid bodies. 

The new technique is particularly 
adaptable for the preparation of col¬ 
loidal dispersions of substances of small 
cohesion and high cleavage, particular¬ 
ly substances of laminar structure, in a 
liquid in which the material is insoluble. 
Typical examples of such substances are 
graphite, mica and steatite. 


"Time tuning" is one of the features incorporated in General Electric's new re¬ 
ceivers. P. F. Hadlock is shown demonstrating a large model of the device which 
permits the user to preselect programs of five stations for a 24-hour period at 

15-minute intervals. 
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BEAMASCOPE 

“beamascope” is the name given by 
General Electric to a device designed to 
replace the conventional radio receiver 
antenna. This new antenna will be in¬ 
corporated in the receiving sets now be¬ 
ing built by G-E. 

The beamascope is said to have the 
following advantages: it represents a 
better antenna because it has been cor¬ 
related with the design of the receiver 
in which it is installed; it is concealed 
inside the radio cabinet with no outside 
connections; and the radio can be moved 
to new locations without the rearrange¬ 
ment of any antenna and ground leads. 
It is also said to discriminate against 
undesirable noise interference, ordinari¬ 
ly carried to a receiver by the electro¬ 
static portion of the radio signal. The 
beamascope receives only the electro¬ 
magnetic portion of the signal, and is 



P. F. Hadlock demonstrating a 
jumbo model of the G-E Beama¬ 
scope. The rejector shield has 
been torn back to show windings. 

fully shielded against the electrostatic 
portiop. 

The new device consists of a self-con¬ 
tained acceptor circuit completely en¬ 
closed by a rejector winding, or shield. 
The winding form is made of a special 
type of wood, impregnated to prevent 
warping and a loosening of the acceptor 
winding. The shield or rejector wind¬ 
ing, consists of many fine wires sur¬ 
rounding the acceptor circuit and con¬ 
nected to the receiver chassis. Termed 
the “rejector” circuit, the shield is of 
the Faraday type, shielding the coil 
electrostatically but not electromag- 
netically. When a receiver is first in¬ 
stalled in a home, the beamascope is ro¬ 
tated and left in the position of minimum 
noise pickup. The adjustment is made 
preferably with the antenna tuned to a 
weak signal. 



RADIO 

MOLDED BAKELITE KNOBS 




21 50 


f I ': If 1 

1750 1760 



1780 1790 



2170 

Witt) BkASiS 



1450 1400 



1700 2500 2600 



Complete line of stock pointer, control, touch tuning, inter-communication, bar, 
and lever knobs. Immediate delivery. 

Standard colors black, walnut and ivory. 

Standard set screw of spring mounting. 

#17 50-1760-1780-1790 — friction mounting. 

Write for complete catalog, samples and quotations. 

HARRY DAVIES MOLDING CO. 

Molders of Bakelite, Beetle, Durez, Plaskon 

1428 N. WELLS STREET CHICAGO. ILL. 




SPRINGS 
STAMPINGS 
WIRE SHAPES 
EXPANSION PLUGS 
WASHERS 
COTTERS 
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**300” SERIES 

A COMPLETE NEW LINE OF 
SMALL PLUGS-SOCKETS 

2 CONTACTS TO 33 CONTACTS 


PLUGS WITH CAPS 
SOCKETS WITH CAPS 




PLUGS WITH BRACKETS 
SOCKETS WITH BRACKETS 


Ask for Bulletin 300 

HOWARD B. JONES 

2300 WABANSIA AVENUE, CHICAGO, ILLINOIS 



Frequency Measuring Service 

Many stations find this exact measuring service 
of great value for routine observation of trans¬ 
mitter performance and for accurately calibrat¬ 
ing their own monitors. 



MEASUREMENTS WHEN YOU NEED THEM MOST 


at any hour every day in the year 


R.C.A. COMMUNICATIONS, Inc. 

Commercial Dept . 

A RADIO CORPORATION OF AMERICA SERVICE 

66 BROAD STREET NEW YORK, N. Y. 



New 


With 


Astatic Engineers now offer Type G, 
Grip-To-Talk Desk Stand with relay 
operating switch for remote control of 
amplifiers and transmitters through suit¬ 
able relay systems. Interchangeable 
socket connector to accommodate micro¬ 
phones illustrated. “See it at the Show.” 

COMBINATION LIST PRICES 


GT-3—Microphone and Stand. $30.00 

GK-2—Microphone and Stand. 32.50 

GD-2—Microphone find Stand. 30.00 

GD-104—Microphone and Stand. 27.50 

Type G Stand, alone. 10.00 



MICROPHONE LABORATORY, INC. 

Dept. M-10, Youngstown, Ohio 

Licensed under Brush Development Co. Patents 


Waxes 

Compounds 

Varnishes 

FOR INSULATION 
OF CONDENSERS 

Transformers, coils, 
power packs, pot 
heads, sockets, wiring 
devices, wet and dry 
batteries, etc. Also 
WAX SATURATORS 
for braided wire and 
tape. WAXES for radio 
parts. Crompounds 
made to your own spe¬ 
cifications if you prefer. 

•ZOPHAR 

Mills, Inc. 

Founded 1846 
120—26th Street 
Brooklyn, N. Y. 


OVER THE TAPE 

(Continued from page 26) 

GENERAL ELECTRIC BULLETINS 

General Electric Company, Schenectady, 
N. Y., have recently issued a number of 
bulletins of interest. Bulletin GEA-2426A 
deals with the Type FLO-1 outdoor oil- 
blast circuit breakers, while GEA-2003B 
covers the automatic oil circuit recloser. 
The third bulletin, GEA-2170A, describes 
the Type GCX three-phase directional 
distance relays. All are available from 
the above organization. 

INFORMATION BUREAU 

Initial plans have been completed for the 
establishment of a huge technical and com¬ 
mercial information bureau where execu¬ 
tives, engineers, designers, production man¬ 
agers, writers and others may procure with¬ 
out cost technical data and literature on 
materials, products and processes, as well 
as technical consultation service. The bu¬ 
reau will be located in International Build¬ 
ing, New York City, and is being sponsored 
by Designers for Industry, Inc., through 
its Chicago, Cleveland and New York 
offices. An initial ten-thousand drawer 
filing system is contemplated from which 
trade literature will be distributed to 
persons interested. 

RADIO TUBE MANUAL 

National Union Radio Corp., 57 State 
St., Newark, N. J., have recently issued a 
quick-reference radio tube manual in which 
tubes are grouped by function rather than 
by a. numerical or alphabetical sequence. 
Within the sections, however, types are 
listed in numerical-alphabetical order. A 
further aid to quick use lies in the manner 
in which the application notes are given; 
at the beginning of each functional section 
is presented a generalized discussion to use 
of tubes in that particular section. The 
manual has been divided into 9 sections as 
follows : rectifiers, triode voltage amplifiers, 
pentode voltage amplifiers, power ampli¬ 
fiers, frequency converters, duplex tubes, 
tuning indicators, design considerations, and 
classification tables. The manual is avail¬ 
able from the above organization at $1.00 
per copy. 


K & E GRAPH SHEETS 

A new booklet-catalog on graph sheets 
and co-ordinate papers has recently been 
announced. This booklet contains a great 
deal of information and illustrates the use 
of typical graph forms. Copies may be ob¬ 
tained from Keuffel & Esser Company, 
Adams and Third Streets, Hoboken, N. J. 


WHEN YOU CHANCE 
YOUR ADDRESS 

Be sure to notify the Subscription 
Department of COMMUNICATIONS 
at 19 E. Forty-seventh St., New York 
City, giving the old as well as the new 
address, and do this at least four weeks 
in advance. The Post'Office Department 
does not forward magazines unless you 
pay additional postage, and we cannot 
duplicate copies mailed to the old 
address. We ask your cooperation. 
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Here’s the Proof —in “black and white”! 



use 


Now Ready—the complete amazing story of 
Lingo efficiency and economy—Write today 

Now, the antenna you’ve heard so much about is described 
in print. Here is complete data and cost statistics on the 
sensational Lingo Vertical Tube Radiator that is setting a 
new high for efficiency . . . and a new low for cost ! If you 
haven’t already received your copy of this informative 
folder, address your request to 

JOHN E. UNCO & SON. INC. 

Dept. 6 — 28th St. & Buren Ave. — Camden, N. J. 

Manufacturers and Erectors of Vertical Tubular Steel Radiators 
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Molded Commutator = 
Switching Mechanism E 

4-Finger Beryllium E 
Copper Contact E 

“Silent Spiral” E 

Clock Spring = 

Connector = 

Famous IRC Insu - = 

lated Resistors = 


ATTENUATOR 


"TWO-CHANNEL" PICKUP 

a new type of phonograph pickup has 
recently come out of the Audak labora¬ 
tories. 

The operating principle of the new 
unit will be best understood from the 
accompanying diagram. The shaft A 
carries a small inductor element I 1 , 
which has secured to it the needle N. 
A second shaft B carries a larger in¬ 
ductor I 2 and is coupled to the shaft A 
through a special low-pass filter F. The 
inductor I 2 is surrounded by the coil C. 
In operation, the inductor vibrates 
continuously with the needle and it alone 
is said to have a substantially flat re¬ 
sponse from 40 to above 8000 cycles. 
However, the filter F, made of a semi- 



Diagram showing the essential 
elements in the new type Micro¬ 
dyne pickup. 


crystallized substance, has characteris¬ 
tics such that vibrations above 500 
cycles are effectively prevented from 
reaching the shaft B. Below 500 cycles 
this filter permits the vibrations to agi¬ 
tate the shaft B—such agitation gradual¬ 
ly increasing as the frequency becomes 
lower. The inductors are so propor¬ 
tioned (see diagram) that one delivers 
a much higher output than the other. 
The result is a gradually rising curve 
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Curves showing the compensation 
provided in the pickup to ofFset 
recording attenuation. 

at the lower frequencies (see accom¬ 
panying curves). 

Mechanically, the new pickup has sev¬ 
eral features in design. An off-set head 
is used for the reduction of tracking 
errors. Needle loading is said to have 
been simplified to the extent that swivel 
joints and other means of getting the 
needle chuck in sight have been elimina¬ 
ted. A minimum needle pressure of 
from 26 to 35 grams is necessary for 
correct and full tracking. 


An original low noise level maintained in 
actual service is made possible in the new 
IRC Type A-21 20 step Attenuator by_ re¬ 
placing the conventional stud type switch 
with a molded motor commutator having 
conducting segments of polished, hard-drawn 
copper molded in phenolic. Each finger of 
the multi-finger copper contact operates in¬ 
dependently, insuring smooth, noise-free 
action. One series pressure contact is 
definitely eliminated by a “Silent Spiral” 
clock spring connector similar to that 
pioneered by IRC more than two years ago 


in the Type CS volume controls. The IRC 
Attenuator is 2" long by 2” diameter. The 
attenuation range is linear from 0 DB to 
45 DB in steps of 2% DB, tapering from 
45 DB to infinity in the last two steps. 
It is made with or without detent action. 

Standard terminal impedances are 50, 200, 
250 and 500 ohms. Other variations of 
ladder or step potentiometer networks are 
available. The unit is protected by a tight- 
fitting removable aluminum cover. Write 
for catalog. 


INTERNATIONAL RESISTANCE COMPANY | 

| 415 N. Broad St., Philadelphia, Pa. = 
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AIRCRAFT TRANSMITTER 

Out of the laboratories of Learadio 
comes this new light-weight, remote-con¬ 
trol led aircraft transmitter. With this 
unit it is possible to remotely select any 
one of six frequencies. The total overall 
size of the unit is 14" long x 8}4" wide 
x 8 > 2 " high, and the weight of the unit 
completely installed is 27 lbs., including the 
dynamotor, cables, microphone and remote 
control unit with output meter indicator. 

This new UT-6 unit incorporates the 
Learadio design feature which permits the 
complete tuning up of the transmitter at 
the factory. No further adjustments are 
necessary upon installation. The installa¬ 
tion actually consists of mechanically at¬ 
taching the transmitter and remote-control 
panel to the airplane and connecting the 
leads to the storage battery and the hand 
reel. The only tuning operation necessary 
is for the pilot to select any one of the 
six frequencies desired and then reel out 
the antenna until the meter on the remote- 
control unit reads maximum current. 

The normal power output of this trans¬ 
mitter ranges between 20 and 30 watts, ac¬ 
cording to battery voltage and plate load¬ 
ing. However, the UT-6B is also available 
and this model provides a power output of 
from 25 to 40 watts, according to battery 
voltage and plate loading. The onlv dif¬ 
ference between the UT-6 and the UT-6B 
is in the voltage output of the dynamotor. 
There is only a half pound difference in 
weight. 

Circulars on this unit may be obtained 
from Lear Developments, Inc., Building 
No. 31, Roosevelt Field, Mineola, Long 
Island, N. Y.—Communications. 

VERTEX MERCURY RELAYS 

The Vertex relay consists of a vertical 
tube surrounded by a solenoid. The tube 
contains a cylindrical plunger which floats 
on a mercury bath. When the solenoid is 
energized, this plunger is drawn downward 



THE 

MARKET 

PLACE 

(Continued from page 36) 

magnetically, thereby displacing the mer¬ 
cury which rises and makes contact with 
the upper electrode. The mercury tube 
thus remains entirely stationary and the 
mechanical motion takes place completely 
within the hermetically sealed tube. Ver¬ 
tex relays have no loose wires and all mov¬ 
ing parts are sealed in glass. 

Literature on these units may be ob¬ 
tained by writing to Dr. F. Lowenberg , 10 
East 40th St., New York City. —Com¬ 
munications. 

NATIONAL UNION 6AD6G, 6AE6G 

National Union has developed a novel 
cathode-ray tuning indicator tube which is 
being introduced to the trade as type num¬ 
ber 6AD6G. This tube embodies several 
new features. It is comprised of a circular 


TUNING INDICATOR CONTROL TiSB£ 

rrpc rrrc 



Two applications for the 6AE6G 
and 6AD6G 





target, two ray-control electrodes, and a 
cathode, indirectly heated by a 6.3-volt, 
150-milliampere filament. Structurally, the 
tube is much smaller—approximately one- 
half the length of previous Tubes—and has 
a metal shell type of base, thus facilitating 
its use in a clamp behind the dial of a 
radio-receiving set. Two identical ray- 
control electrodes are employed with con¬ 
nections to each brought out to separate 
pins on the base. These control electrodes 
each produce a shadow pattern on the cir¬ 
cular target, and consequently, several 
varieties of shadow movement are available. 

In operation, a special control tube, 
actuated from the avc voltage of the re¬ 
ceiver, and this special control tube in turn 
controlling the 6AD6G, provides for dual¬ 
range indication with shift from one range 
to the other automatically accomplished. 

The special control tube referred to above 
is identified as type number 6AE6G. The 
6AE6G is a tube having a single cathode 
indirectly heated by a 6.3-volt, 150-milli- 
ampere filament. 

These tubes were announced by National 
Union Radio Corporation. 57 State Street, 
Newark, N. J— Communications. 
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PHOTOTUBE RELAY 


Suitable for experimental or research 
work, for educational problems or lecture 
demonstrations, this new model photo-tube 
(photoelectric) relay unit, shown in accom¬ 
panying illustration, is inexpensive yet con¬ 
tains all the parts necessary to a complete 
relay installation. 

This phototube relay, known as Type 
1224A, comprises a phototube, thermionic 
amplifier, resistor, potentiometer, con¬ 
denser, and a small electromagnetic relay. 
The wiring diagram is printed on the base. 

Literature is available from G-M Lab¬ 
oratories, 1731 Belmont Ave., Chicago, 
Illinois. —Communications. 

HIGH-VOLTAGE OIL CONDENSERS 

Distinguishing between heavy-duty and 
normal-service applications, Hyvol trans¬ 
mitting condensers in both oil-filled and 
wax-filled types have been made available. 
These compact, rectangular, high-voltage 
paper condensers are provided with adjust¬ 
able mounting bracket, for upright or in¬ 
verted mounting, protruding any height 
above or below chassis platform. The 
selected paper sections are impregnated 
with “super-dielectric” Hyvol oil and 
placed in welded-steel cans provided with 
high-tension pillar terminals. In the oil- 
filled type, the section is surrounded by an 
oil bath. In the wax-filled type, the sec¬ 
tion is sealed in a protective coating of 
high-melting-point wax. 

Otherwise the two types are identical. 
The oil-filled 609 series units are available 
in 1, 2 and 4 mfd, 600 to 3,000 volts d-c 
working. The wax-filled units, 1011 series, 
come in 1, 2 and 4 mfd, 1,000 to 3,000 
volts. 

These condensers are products of the 
Aerovox Corporation, 70 Washington St., 
Brooklyn, N. Y.— Communications. 































LITTELFUSES 

ANTI - VI BRATION 
FOR AIRCRAFT 

Aircraft Littelfuses are subjected, 
on test, to the action of our mag¬ 
netic vibrator—an accelerated test 
possibly ten times more severe 
than anything experienced in ser¬ 
vice. Under these conditions, the 
weakest of the zinc punched de¬ 
sign, the 5 amp. capacity, showed 
a vibration life test factor of over 500 
hours! Comparative tests brought out 
amazing facts. Get details. Write today. 



HEAVY DUTY 
“Hi-Amp” 
AIRCRAFT 
LITTELFUSES 


Designed to meet need for a small, light, easily 
inspected fuse lor use on aircraft main lines. Very 
durable. Construction offsets tendency to crys¬ 
tallize. Vibration factor well over 500 hours. 






LATEST CATALOG 

Contains illustrated descriptions 
of all types of Littelfuses, and 
explains why they give such out¬ 
standing service. Write for copy 
to-day. 


LITTELFUSE LABORATORIES 

4242 Lincoln Avenue, Chicago, Illinois 
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POLICE FREQUENCY MONITOR 

To enable police radio operators to check 
station frequency periodically or continu¬ 
ously General Electric has developed a 
new frequency monitor. This monitor op¬ 
erates from 110-volt, 60-cycle, single-phase 
power, and is installed merely by plugging 
into a convenient outlet. The equipment is 
entirely self-contained and requires no tun¬ 
ing or adjusting. Use of headphones pre¬ 
vents audio feedback from entering the 
station microphone. 

The monitor comprises a crystal oscil¬ 
lator stage, detector or mixer stage, which 
also serves as the first audio-frequency 
amplifier, a second audio stage, and a plate 
rectifier. The crystal is mounted in a 
plug-in type crystal cell. The crystal-cell 
unit determines the frequency of the mon¬ 
itor. Ordinarily the monitor is supplied 
with one crystal cell adjusted for a given 
frequency. Additional crystal units can 
be obtained for the several ultra-high-fre¬ 
quency and medium-high-frequency police- 
frequency assignments. 

The monitor has a frequency range of 
1500 to 3000 kilocycles and 30 to 42 mega¬ 
cycles, a frequency stability of plus or 
minus .02 percent, and an audio output 
of 600 milliwatts available. 

Additional information is available from 
the General Electric Company , Schenec¬ 
tady, N. Y. —Communications. 

MOBILE P-A SYSTEM 

The new Bell combination mobile p-a 
system, Model M-24, is shown in the ac¬ 
companying illustration. It can be used 
in a car on 6 volts d-c, or on 110 volts 
a-c. Conversion is accomplished when the 
proper connecting cables, supplied with 
the system, are used. Permanent-magnet 
dynamic speakers are used. Separate 
power switches are provided to control 
the turntable motor, amplifier B supply and 
amplifier filaments. This unit also has 
3 input channels, allowing for electronically 
mixing two microphones and a Dhono unit. 

Further information is available from 
Bell Sound Systems , Inc., 61 E. Goodale 
Street, Columbus, Ohio. —Communica¬ 
tions. 
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Newly prepared technical 
bulletins are now available 
on these 6 outstanding lines 

# Super Series A Line— 
Audio 

# Ultra Series B Line- 
Audio 

# Aero Series C Line— 
Audio 

Aircraft and Portable 

# Hum Free— 

Power Units 

# Low Cost— 

Power Units 

# Electrostatic Volt¬ 
meters 


R.C.A. BUILDING, NEW YORK, N. Y. 


Gentlemen: Please send, me, without 
any obligation, bulletins on 


NAME. \ 

TITLE. I 

COMPANY. . I 

ADDRESS. 1 

--j 
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A & B ELIMINATOR 

The unit shown in the accompanying 
illustration is an A and B battery elim¬ 
inator designed for radio receiver or 
laboratory use. It operates from 60-cycle, 
100 to 125-volt power source. The A sup¬ 
ply has two-stage filter and potentiometer 
control with a voltmeter. . The range is 
from 0 to 5 volts maximum rating 2 volts, 
1 ampere. The B supply is said to be 
amply filtered and has 5 voltage taps; 
namely, 45, 67, 90, 135, and 180 at 50 ma. 

Further information is available from 
the manufacturer, Electro Products Lab¬ 
oratories, 166 East Erie St., Chicago, 
Illinois.— Communications. 


UNI-DIRECTIONAL MICROPHONE 

A new American uni-directional dynamic 
microphone has recently been made avail¬ 
able. The energy response pattern is a 
cardioid, which gives a wide pickup angle 
from the front with an apparent dead rear 
field. The frequency response is said to be 
adequate for any sound application. It is 
built with customary output impedances: 
50, 200 and 500 ohms, and high-impedance 
10,000 ohms. 

Further information may be secured 
from American Microphone Co,, Inc., 1915 
South Western Ave., Los Angeles, Calif.— 
Communications. 


PLATE AND FILAMENT TRANSFORMERS 

A complete new line of plate and fila¬ 
ment transformers for the electronic field 
has been made available. These trans¬ 
formers embody high efficiency, low regu¬ 
lation, and heavy duty designs incorporat¬ 
ing low temperature rise, it is stated. 

Stock transformers are available up to 
200 va and the line is comprised of three 
separate groups: a series of plate-filament 
transformers for use in conjunction with 
all the latest tubes; a group of filament 
transformers; and a group of filter re¬ 
actors. This last group is unique in that 
each reactor is double-wound so that it 
may be connected in series or parallel thus 
obtaining either of two different values of 
inductance and current in the same unit. 

Further information may be secured from 
Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York City.— Communica¬ 
tions. 


CONVEYOR BELT 

A belt of special cover design and char¬ 
acter for conveying various types of pack¬ 
aged material on a greater degree of incline 
than is normally encountered in regular 
conveyor work has been designed and 
placed on the market. This belt, developed 
after study to determine the type of surface 
providing the greatest degree of efficiency 
for all incline service requirements, has a 
crepe surface of good holding qualities, 
it is reported. The tan compound is said to 
be tough and resilient, as well as attrac¬ 
tive in appearance. While it provides the 
necessary roughness, its design is such 
that it is easily cleaned. U. S. crepe finish 
package conveyor belt it furnished on 28 
oz and 32 oz duck with the special crepe 
finish cover on the carrying side. Minimum 
top cover thickness is 1/16 inch. This may 
be increased as required. Additional back 
cover thickness will be also furnished as 
ordered. 

This new conveyor belt is a product of 
U. S. Rubber Products, Inc., 1790 Broad¬ 
way, New York City.—C ommunications. 


PEE WEE TRANSMITTER 

A low-power transmitter, supplied in kit 
form has been announced. It is called Pee 
Wee. The kit contains all of the parts 
required for building the unit—tubes, crys¬ 
tal, coil form—even the hook-up wire and 
solder. Both the power and the r-f portion 
are mounted on a single battleship gray 
chassis. 

For further information write to General 
Transformer Corporation, 1292 W. Van 
Buren St., Chicago, Illinois.— Communi¬ 
cations. 


MAGNETIC PICKUP 

The new Unit magnetic type flat arm 
pickup, shown in the accompanying illus¬ 
tration, features a tilted needle for less 
wear and proper tracking of the unit. 
Characteristics of the pickup are as fol¬ 
lows: impedance—10,000 ohms at 1,000 
cycles, or 200 and 500 ohms; voltage out¬ 
put—1.5 volts at 1,000 cycles with 10,000- 
ohm coil; frequency response—60 to 5,500 
cycles. The weight is approximately 3 l / 2 
ounces. 

Further information may be obtained 
from the manufacturer, Unit Reproducers 
Mfg. Co., 999 E. Main St., Rochester, 
N. Y.— Communications. 


ELECTROLYTIC CAPACITORS 

Designed for motor-starting and other 
a-c applications, the Cornell-Dubilier type 
ETN dry electrolytic capacitors are her¬ 
metically sealed in small aluminum cans 
and are externally insulated with an im¬ 
pregnated fibre sleeve or container. The 
low power-factor characteristics of these 
capacitors and their construction is said 
to assure freedom from internal corrosion. 

These capacitors have been designed for 
operation involving a maximum of 20 starts 
per hour, each start of 3 seconds duration. 
They are specially suited for use with frac¬ 
tional horsepower motors. 

Information on these and similar 
capacitors may be obtained by addressing 
inquiries to the Cornell-Dubilier Electric 
Corporation, South Plainfield, New Jersey. 
—Communications. 


VENTILATED RESISTORS 

A new standardized series of ventilated 
cage type resistors are shown in accom¬ 
panying illustration. There are three 
sizes, for one, two, or four resistors. 

These cage resistors are suited for use 
where it is desired to prevent accidental 
contact with the resistor. They can be 
mounted on switchboards and test panels, 
etc., in control, protective, or line-voltage 
dropping circuits, where wattages up to 
several hundred watts are to be dissipated. 

The cages consist of sturdy sheet metal 
ends with perforated metal sides finished 
with black wrinkle japan. Mounting is by 
means of two holes in the supporting 
brackets. The terminals of the resistors 
are brought out at the ends by “feed¬ 
through” type porcelain insulators. This 
makes interconnection simple to wire the 
resistors in series or parallel when desired. 

The illustration shows cages for one, two 
or four resistors 1 inch in diameter by 
6^/' long. Overall dimensions are 2% 
2-29/32”, and respectively, by 9-9/16” 
long; mounting centers are 8 fi". 

Cage resistors of different sizes and types 
are also available from the maker, the 
Ohmite Manufacturing Company, 4835 W. 
Flournoy Street, Chicago, Illinois.— Com¬ 
munications. 
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• For the past 15 years every 
major improvement in the 
electrical alloy art has been 
sponsored by Wilbur B. Driver. 

• And in Tophet (pronounced 
tofdet} you are offered the sum 
total of the pioneer's experi¬ 
ence, skill and good name. 


WILBUR B. DRIVER CO. 

NEWARK, NEW JERSEY 



BRUSH HIGH FIDELITY 
PHONO PICKUP 


COMBINES 

features that make this product ideal 
for numerous playbacks from acetate 
recordings without damaging the record. 

For example, its light weight, adjustable 
from Vi to 2 ounces in quarter ounce steps, 
is a decided advantage. It has a low moment 
of inertia and gives a flat response from 30 
to 10,000 cycles ± 2 db. 

An accurately ground sapphire point and 
an offset head that allows perfect tracking 
play an important part in the perfection of 
this instrument. Write for complete details. 

Price $75.00 Net 

The BRUSH DEVELOPMENT c«. 

3318 PERKINS AVENUE CLEVELAND. OHIO 
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te 

ry 


Our modern, efficient delivery system 
cuts time in half. Regardless of quantity 
or variety, shipments of Turbo Oil Tub¬ 
ing and Saturated Sleeving are made 
the same day your order is received. 

When you place your order for 
Turbo Oil Tubing and Saturated 
Sleeving, you are getting the finest 
cotton tubings on the market, 

thoroughly impregnated inside and out. 

STOCK ON HAND IN NEW YORK CITY & CHICAGO 




....LT.-cyir *■»”»■» 

Write today for descriptive 
literature & samples. Dept. 30 



WILLIAM BRAND & COMPANY 

268 Fourth Ave., New York, N. Y • 217 N Desplaines St., Chicago, III. 
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RADIOTONE RECORDERS 

Radiotone recorders are now being made 
in six standard models, covering nearly 
every demand in home and professional 
acetate recording. 

Two home models are sold only through 
retail music dealers, on a strict protected 
policy. These are the Radiotone HR-12 
portable and Radiotone HR-50 console 
models, both of which are 78 rpm, 12" 
models, complete with specially-designed 
built-in amplifiers, high-grade crystal play¬ 
back arms, and loudspeakers. 

Two portable professional recorders are 
available, using separate amplifiers. The 
Radiotone PR-12 is a 78 rpm, 12" portable 
■of very rigid construction and light weight. 
The PR-16 is a dual-speed. 16" turntable 
portable with several interesting features. 
Any number of lines-per-inch from 90 to 
125 can be cut by moving a lever. Inside- 
out or outside-in recording is secured by 
throwing a cam, while turntable speed 
changes are secured instantaneously by the 
movement of a lever. A line-spreader for 
start-and-stop marks, or for difficult pass¬ 
ages in recording, is standard equipment, 
as is a microscope of new design. 

A studio model, the Radiotone PR-20 
(shown), has all of the PR-16 features, 
and in addition is mounted in a very heavy, 
cast-iron base, with four adjustable level¬ 
ing screws, and is equipped with a metal 
dust-cover, panel light, and other refine¬ 
ments. Either of these models can be 
furnished with a VI meter and attenuator 
mounted on the panel, for use in radio 
stations where power is taken from a re¬ 
mote amplifier, thus permitting the oper¬ 
ator to regulate the degree of power close¬ 
ly, while the program is being monitored 
as usual. 

The PR-50 is a console model similar 
to the PR-16 and PR-20 in most details, 
and completed with a built-in amplifier 
especially designed for best results with 
Radiotone cutting heads. Matched walnut 
is standard for the console, but woods of 
other characteristics can be furnished, and 
a black-and-chromium console is also 
optional. 

All Radiotone recorders are standard 
with the Radiotone VA-2 high-impedance 
cutting head, operating at 500 ohms im¬ 
pedance. Its frequency characteristics are 
good from 40 to 6,000 cycles, with the 
periods of greatest efficiency from 2,300 to 
3,500 cycles. For more critical work a 
new cutting head has been developed—the 
VA-3. This 500-ohm impedance cutting 
head gives good results at frequencies 
ranging from 30 to 8,000 cycles, with little 
variation in efficiency at any point, and no 
perceptible peaks, it is said. 

Further data is available from Radiotone. 
Inc., 6105 Melrose Ave., Hollywood, Calif. 
—Communications. 

ALLIED RELAYS 

A new line of relays for use in aircraft 
and mobile transmitters and receivers has 
recently been placed on the market. The 
size of these relays is said to give a large 
current-carrying capacity with a basic rat¬ 
ing of 1,000 watts a-c. The contactor sec¬ 
tion (see accompanying diagram) is a spe¬ 
cially designed high-speed solenoid plunger 
of high efficiency. The coupling is of such 
design as to give a linear action. The ad¬ 
vantages claimed for this system are: free¬ 
dom from the effects of external vibration, 
and high-speed operation. 

Literature on these relays is available 
from Allied Control Co., Inc., 95 Liberty 
Street, New York City.— Communica¬ 
tions. 



Halldorson transformer. 



Radiotone PR-20 recorder. 


Erie condensers. 




Webster pickup. 
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TRANSFORMER 

Halldorson engineers have announced a 
device for use in changing the impedance 
from a 250 or 500-ohm line to match im¬ 
pedance of any number of 500-ohm speaker 
transformer primaries up to six. Two 
multi-speaker transformers will take care 
of 12 speakers. 

Full information available from The 
Halldorson Company, 4500 Ravenswood 
Avenue, Chicago. —Communications. 

ERIE CONDENSERS 

Two new Erie condensers of the silver- 
mica type, with stable characteristics, have 
been announced. The Type F, which 
measured approximately lTs" x 54” x 
7/32" thick has a positive temperature co¬ 
efficient of capacity of approximately 
.000025 mmfd/mmfd/^C. They are said to 
have practically no change in capacity with 
time and have a power factor of about 
.04%. Type F condensers can now be sup¬ 
plied in production quantities in ranges 
from 15 mmfd to 2,500 mmfd. They are 
impregnated and sealed with high-grade 
waxes in a low-loss ceramic case that pro¬ 
vides protection against humidity. 

The Type A silver-mica condenser is 
similar in construction to the Type F, but 
much smaller in size. It has a positive 
temperature coefficient of approximately 
.00005 mmfd/mmfd/°C. As it measures 
$4" x y 2 n x 11/64" thick, the Type A is 
suitable for mounting in close spaces such 
as the inside of i-f shield cans. This mid¬ 
get condenser is now available in produc¬ 
tion quantities in ranges from 40 mmfd to 
120 mmfd. 

Samples of both Type F and Type A 
condensers can be obtained by writing 
Erie Resistor Corporation, Erie, Pa.— 
Communications. 

DRAKE HEAT CONTROL 

Said to increase the life of the soldering- 
iron, keep the tip properly tinned, and to 
keep the iron warm at a low cost, the 
Drake No. 300 heat control is announced 
by Drake Electric Works, Inc., 3654-56 
Lincoln Avenue, Chicago. —Communica¬ 
tions. 

CRYSTAL PICKUPS 

The new X-76 series pickups are said to 
incorporate advancement in principle and 
construction of the crystal cartridge in 
particular. 

The crystal element, of rectangular 
shape, torque type, is moisture-proofed. In 
addition, it is housed and completely sealed 
in a molded flexible rubber housing. A 
metal outer shell serves as an electro¬ 
magnetic or electrostatic shield, as well. 

This construction offers protection 
against the damaging effects of moisture 
or humidity, and at the same time offers 
increased protection against accidental 
breakage of the element. 

Further advantages claimed—the crystal 
element is of high capacity and low re¬ 
actance ; has low needle point impedance 
and improved tone; leads are brought 
directly out of the cartridge, eliminating 
necessity of soldering; good damping qual¬ 
ity of the rubber housing eliminates in¬ 
ternal resonance. 

This new crystal cartridge is offered in 
a solid walnut hand-rubbed tone arm. 
This tone arm is designed to reduce track¬ 
ing errors down to 3 to 4%. Full lift 
facilitates needle insertion. 

Licensed under patents of Brush Devel¬ 
opment Laboratories, Cleveland, Ohio, 
these pickups are products of the Webster 
Electric Co., Racine, Wise.— Communica¬ 
tions. 



























































We make Permanent Magnets 
for All Purposes 
Bumped, Formed and Cast, 
Chrome, Tungsten, Cobalt 

ALKICO** (cast or sintered) 
tinder G. E. license 


^ STEEL PRODUCTS CO. 

1113 E. 23rd ST. * INDIANAPOLIS 

LAMINATIONS FOR RADIO TRANSFORMERS 
TOOLS ♦ DIES * HEAT TREATING ■* STAMPINGS 


IEZO-ELECTRIC CRYSTALS 

GUARANTEED Accurate to BETTER than .01% 
Send for FREE Booklet and Price List! 

SCIENTIFIC RADIO SERVICE 

“The Crystal Specialists Since 1925" 

UNIVERSITY PARK - HYATTSVILLE, MD. 


UNIVERSAL PRODUCTS 

for 1938 

STREAMLINED 


DYNAMIC* CRYSTAL* CARBON* VELOCITY 


A complete new line of microphones and recording equip¬ 
ment approved and used by leading broadcast stations, 
transcription studios, laboratories, schools and universities 
. . . everywhere that tone quality and faithful reproduction 
is demanded. New complete 16-page catalog . . . one for 
microphones and accessories and one for recording machines 
and discs . . . ready for mailing June 1. Write on your 
business letterhead, or ask your nearest representative. 


The 15 mm. in dynamic, 
crystal or carbon. 


The new 5 mm. 
ribbon. 


The new model 
Handi-mike 


RADIO EQUIPMENT- 


for 

BROADCAST 

STATIONS 

LABORATORIES 

ENGINEERS 


Call or Write 


80 CORTLANDT STREET, NEW YORK 


fyndveMal Mi&iafUt&ne. GaJltd. 

INGLEWOOD, CALIFORNIA, U.5.A. 


Agents - Frazar & Co.. 7 Front St. San Francisco 


FOREMOST IN THE ELECTRONICS 
FIELD FOR OVER 20 YEARS! 

Charles Eisler’s equipment for the production 
of radio and electronic tubes, incandescent 
lamps, X-Ray and cathode ray tubes, mer¬ 
cury switches, photo-electric cells, and neon 
signs has met the severest demands of in¬ 
dustry in operating at maximum production 
and minimum cost. If you are in the market 
for ony of the above or allied equipment 
Including electric spot welders up to 250 KVA, butt, and are welders, get In touch 
with us. Write for our “college and glass working laboratory units” catalog. 


CHAS. EISLERS 

EQUIPMENT HAS PRODUCED 

MILLIONS 
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EISLER ENGINEERING CO. 


750 S. 13th STREET (Near Avon Ave.) 


NEWARK, N. J. 


RADIO IN IT S ENTIRETY 


“B*A" serves the trade with every need in radi 
complete 160 -page catalog of nationally known 
radio receivers, public address, parts, supplies and 
equipment. Orders shipped same day received. 


TOPS 

FOR RADIO WORK 

Gardiner Rosin-Core Solder is outstanding for high ten- 
silo strength, consistent performance and economy. Quick 
acting flux of pure water white rosin—no solvent added 
—permits faster, cleaner work by expert or amateur. 
Costs less Lhan even ordinary solders because produced by modern methods and 
equipment of our own development. Gardiner Solders are available in various 
alloys and core sizes and in gauges as small as i/32 of an inch, l, 5 and 20-lb. 
spools. 

Eastern Sales Office and Warehouse 
DAVID M. KASSON & CO., 264 Canal St., New York 


m 


BURSTEIN-APPLEBEE CO. 

1012-14 McGEE ST. KANSAS CITY, MO.' 


UP-TO-DATE CATALOG AVAILABLE 


Ti 


4819 S. CAMPBELL AVE. 


fardiner 


HE Group Subscription Plan for 
COMMUNICATIONS enables a group 
of engineers or department heads to sub¬ 
scribe at one-half the usual yearly rate. 
The regular individual rate is $2.00 a year. 
In groups of 4 or more, the subscription 
rate is $1.00 a year. (In foreign coun¬ 
tries, $2.00.) 

Remember this Group Plan when Your 
Subscription Expires 


CHICAGO, ILL. 


TRANSMITTING TUBE REPAIRS 

We are successors to the National Radio Tube Co. of San 
Francisco and invite your patronage. Air cooled tubes to 
I KW and water cooled to 35 KW repaired at large savings 
to you. 

We guarantee satisfaction, safe delivery, and a minimum life 
of 2,000 hours. Your inquiry invited. 

GARRETT W.LEWIS ELECTRONICS, Box 52, San Jose, Cal. 


COMPLEX ELECTRONIC DEVICES 
PLAYING IMPORTANT INDUSTRIAL ROLES 


The Altec Serviee Corporation, an organization com¬ 
posed of scientists, engineers and practical tech¬ 
nicians, offers a dependable nation-wide organization 
for servicing all electronic equipment, such as 
photo-electric cell devices, sound transmission ap¬ 
paratus and industrial vacuum tube applications 
generally. Altec now services 5000 theatres and 
radio stations. Altec Serviee Corporation, 250 West 
57th Street, New York City. 


ALTEC 
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Clean Delicate Equipment 
Safely and Thoroughly! 




JUMBO 

“3-IN-1 ” CLEANER 



BLOWS . . VACUUMS . . SPRAYS 


No need to worry about breaking 
delicate communication instruments 
or loosening connections while clean¬ 
ing them 1 Use the Jumbo Cleaner! 
Its high velocity, low pressure DRY 
air stream quickly and safely removes 
dust and dirt from expensive, fragile 
machinery, from wiring, etc. Deftly 
reaches into narrow, confining places 
and routs dirt and dust! Reduces 
“shorts” and. corrosion! Does not 
disturb sensitive balance and precise 
adjustments. 

Widely used by broadcasting stations and 
communication offices. EASY TO OPERATE 
—portable—weighs only 14 pounds. 

Ask about free trial. 


B E WAR E 
IMITATIONS 


there is only ONE 



Popular throughout America for its out¬ 
standing construction and quality, our 
SUPERIOR Phonograph Needle is being 
imitated. Though the imitation is similar 
in shape, it obviously lacks the fine polish 
and reproducing quality of our product. 
Be sure you sell SUPERIOR RECOTON 
because . . . 

1. Made of special steel alloy , highly 

polished. 

2. Each needle carefully inspected and 

packed. 

3. TEN or more good playings per 

needle. 

4. Afrmmum record wear. 

5. Surface noise practically NIL. 

We invite comparison . . . send at once 
for samples and prices. 

• 


Ideal Commutator Dresser Co. 

1062 Park Avenue, Sycamore, Illinois 


RECOTON Corporation 

178 Prince Street New York, N. Y. 



UJuoh EAGLE 



Get electi-ic 
control of your 
products with 
small Relays by 
Guardian. 

Easy to in¬ 
stall in very 
small space . 
Model shown 
No. 150 AC is only 
one of several types. These 
small Relays do a BIG JOB as well— 


even better—than larger, more costly con¬ 
trols. Maximum size, with double throw, double 
pole contacts, 2*4 x 1*A x 1-9/16" high. 


Money savers in quantity production . . . long 
lasting—usnally outlining the prodnct itself. 



Radio Engineers 

who are 

RADIO AMATEURS 

buy a fresh copy today of the 

RADIO AMATEUR 
CALL BOOK 

The CALLBOOK is the only publication that 
lists all licensed radio amateurs in the United 
States and over a hundred and seventy-five 
different foreign countries. 

Each issue also contains a world map show¬ 
ing amateur prefixes, press time and weather 
schedules, amateur prefixes listed alphabeti¬ 
cally and by countries and a world time con¬ 
version chart. 


You can get THOUSANDS of varieties of Re¬ 
lays by Guardian as FAST as you want them. 

giving voltage, amperage, con¬ 
tact capacity and contact com¬ 
binations for the application you 
have in mind. If general infor¬ 
mation is wanted, write for 
catalog C. 

GUARDIAN ELECTRIC 

1623 W. WALNUT ST. CHICAGO, ILL. 


Complete ... Accurate ... Up-to-Date 
Issued Quarterly 

MARCH ... JUNE .. . SEPTEMBER 
and DECEMBER 

Annual subscription $4.00 
Single copies $1.25 

Buy your copy now from your radio jobber 
or direct from; 

Radio Amateur Call Book, Inc. 

608 S. Dearborn St., Chicago, III., U. S. A. 



CORRECTION 

THE G-R D-C AMPLIFIER ADVERTISED 
ON THE THIRD COVER SHOULD READ 
MODEL 715-A INSTEAD OF 751-A. 
Unfortunately, the covers were printed 
incorrectly before the rest of the maga¬ 
zine went to press — the publisher is 
attempting to rectify the error herein. 
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DROP AROUND TO THE 
G - R BOOTH 

AT THE I.R.E. EXH IBITION 

MANY NEW INSTRUMENTS 

ON DISPLAY 



Type 740 -B Capacitance Test Bridge 

TYPE 700-A BEAT-FREQUENCY OSCILLATOR 

A general-purpose, wide-range beat-frequency oscillator 
with moderate power output covering an extremely wide 
frequency range. Frequency range: 20 cycles to 50 kc and 
10 kc to 5 Me; output voltage 10 to 15 volts; harmonic 
content less than 2 c /c throughout larger part of range; hum 
level less than 2%; differential temperature effects in 
oscillator compartment eliminated ; a.v.c. circuit maintains 
constant output voltage over line voltage fluctuations 
between 105 and 125 volts. 

TYPE 740-B CAPACITANCE TEST BRIDGE 

A 60-cycle bridge for capacitance and power factor 
measurements on paper, electrolytic and mica condensers, 
and for specific inductive capacitance, direct and mutual 
capacitance and capacitance between conductors in cable 
and wire manufacturing. Also for measurement of wind¬ 
ing capacitances and capacitances between windings and 
case in transformer testing. Direct reading in capacitance 
from 5 micromicrofarads to 1100 microfarads with an 
accuracy of ±1% over most of the range. Dissipation 
factor ranges are 0 to 5% (±0.075%) and 0 to 50% (±0.75%). 

TYPE 736-A WAVE ANALYZER 

This new wave analyzer offers a number of improvements 
over its popular predecessor. Frequency range : 20 to 16,000 
cycles; selectivity is constant over this range and is 
approximately 5 cycles flat top band width. Response is 
down 15 db at 4 cycles, 30 db at 10 cycles, 60 db at 30 
cycles from the peak. Voltage range: 300 microvolts to 
300 volts full scale with an accuracy of within 5% on all 
ranges. Input impedance 1 megohm for direct voltage 
measurements and 100,000 ohms when input potentiometer 
is used. 


A PREVIEW OF 
SEVERAL 

C-R INSTRUMENTS 
WHICH WILL BE 
AVAILABLE THIS 
FALL 

TYPE 760-A SOUND ANALYZER 

An accurate and portable analyzer for measuring the rela¬ 
tive amplitudes of the component frequencies in a sound 
wave. Consists of a degenerative selective amplifier with 
constant percentage band width, and a vacuum-tube volt¬ 
meter having approximately logarithmic characteristics. 
Very valuable as a bridge balancing indicator since it may 
be tuned to the bridge frequency, eliminating harmonic 
errors. Frequency range: direct reading in cycles from 
20 to 6,000. Input voltage range from 1 millivolt to 10 
volts. Band width: selectivity is such that the relative 
attenuation is 3 db at 4% off the peak to which the 
analyzer is tuned. 

TYPE 751-A DIRECT-CURRENT AMPLIFIER 

This a-c operated d-c amplifier is designed for use with 
a 5-milliampere recorder such as the Esterline-Angus type. 
This combination finds wide application in process-control 
instrument manufacture and in radio receiver and trans¬ 
mitter manufacture and operation where an instrument 
capable of accurately recording small d-c voltages and cur¬ 
rents is needed. The instrument will give 5 milliamperes 
output in a 1,000 ohm recorder circuit for input voltages 
of 0.1 to 1.0 volts. As a calibrated voltmeter the accuracy 
of calibration is 1%. The circuit is exceptionally stable. 
Any one of a number of input resistances may be selected, 
so that the instrument serves as a calibrated millivoltmeter 
or microammeter. 

HIGH-FREQUENCY COMPONENTS 

TYPE 722-N PRECISION CONDENSER: Direct reading 
from 100 to llOOmicromicrofarads; semi-circular plates ; figure 
of merit: 0.05. Inductance: 0.02 to 0.025 microhenry; series 
resistance at 10 Me; 0.025 ohm. TYPE 66-3 RESISTORS: 
values of 1, 2, 5, 10, 20, 50 and 100 ohms. Inductance from 
0.005 to 0.030 microhenrys. Direct capacitance 1.9 micro¬ 
microfarads. Temperature coefficient less than ±0.002% per 
deg. C. at normal room temperatures. Accuracy of adjust¬ 
ment is 1%. 

THESE ARE ONLY A FEW OF THE NEW G-R 
INSTRUMENTS. SEE THEM ALL! VISIT OUR 

BOOTH AT THE I. R. E. EXHIBITION. 


GENERAL RADIO COMPANY, tanbridgev Massachusetts 
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|2VPerniits adjustment; of ;the • imaraphone for ‘mbst/desirable/ra 
for dose talking or distant pidrup, 

(3t Makes the system immediately adjustable tO' caly '.’teste/' 
condition, or equipment. 

■ - ■ 

MODEIiS BSHK. R.BMk. with Acoustic Coiimeusaior. Frequency. 


IMPROVES ANY 
"LOW-COST" 
INSTALLATION 
ON 4 COUNTS! 


NEW LOW-PRICED CONTACT 
MICROPHONE .. $12.00 LIST 


yetle, La., writes us, unso- in 
! lid led: "... the,; Amperite 
i mikes have been in serv- 
; ice here for almost three 
j years, and have proven ^h| 
Ihemselvei to be "tops” in 
; mikes. They have broad- 
1 wasted-..in the rain and in Isfli 
, the hdi SCin. They have 
: even been, dropped; but 
they always came through 
in fine shape .- ££ The . 
Amperite Studio Velocity 
Model SHSDn now has -56 
db ampu‘. Frequency range 40 to 
* 15000 cps. Triple shielded, lilted 
i with switch, (optional), cable can- 
I neefor, and 25' of cable. 

MODEL SR80n (200 ohms); 580.00 LIST 
1 MODEL SHSOKn (Ili-imp.), $30.00 UST 


P. A. Men, you can ;ir.- 
prove those "price" jobs 
by using the popnlq: Am- 
perite Model RAH {or HAL:. 
You wiHqet better results 
..because (I) ivjs excellent 
for both speech and iimsic; 
(2) has flat response with¬ 
out undesirable peaks; (3) 
reduces feedback; ;4) 
stands up undei rough 
handling, changes in tem¬ 
perature, pressure or 
humidity. . i\ Frequency range 60 
to 750Cfcps. Output, -68 db, 

MODEL RA: THwmpJ with 12' of 
cable; MODEL RAL (200ohms) with 
ff of cable.. /?. ONLY $22.00 LIST 


The success of our Model KTH ($22.00 List) has created 
a demand for a popular-priced Amperite Contact 
Microphone. The new model listed below can be used 
on most radio sets made since 1935 and on all P.A. 
systems. It ''makes an ordinary violin sound like a 
Strad" ... gives a small piano the tone of a Grand. And 
yet, there is no distortion. No unnatural effects. No 
“fingering noises/' Installation is simple ... no changes 
in strings of instruments . . . attached without tools. 

Operates with either high or low gain ampli¬ 
fiers. Has frequency response of 40 to 9000 cps. 
Output, -40 db. 20' of cable. 

MODEL SKH (Hi-imp); SKL (200 ohms) $12.00 LIST 
SKH or SKL’with loot-operaled 

volume control .$20.00 LIST 

Professional Model KTH (prKTL).$22.00 LIST 



Salei -Oidi fiot the ■$. Man Amperite offers the following co-operation to P.A. Men. 

(U FREE Window Decal advertising your Sound Service. Size 5Vi x 9 l A t finished in 4 striking 
colors. (2J FREE Window Display, 11 x 17. (3.) Special Sound Equipment Letterheads. Samples V 


and prices on request. (4J FREE use of cut for printing business cards, etc. 

Write for these valuable sales helps, and new Illustrated Bulletins, today! 
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